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ADVERTISEMENT. 


The Author begs Late to ac- 
quaint the Nobility, Gentry, and 
the Public in General, that he is 
ready to be conſulted and engaged 


in any Canal, Navigation, 


Improvement of Harbours, 
Drainage, Surveying, Valua- 
tion, Incloſing and dividing 


of Lands, &c. 


LETTERS: addreſſed to the 


AurTrHhOR, to.be left at Mr. 


Goddard' s, Merchant, Carliſle- 


_ ſtreet, Soho, wall be - an- 
fuered. 


. JOHN GOLBORNE, 


EN 8 . N E E R, 
| Dated DECEM BER 2d, 17775 


on A view TAKEN IN PURSUANCE oF 
AN ORDER OF THE 


Bedford Level Corporation, 


in the Months of JUNE and FORT laſt, 
"07 Tu © 


MIDDLE and SOUTH LEVELS, 


And their OUTFALL to SEA: 


wITH A PLAN 


For the EFFECTUAL DRAINING of 


the fad LEVELS. 
ADDRESSED. 


To the PUBLIC; The PROPRIETORS of LANDS in the 


ſaid LEVELS; The HONOURABLE CORPORATION of 
BEDFORD LEVEL; The MERCHANTS, TRADERS, 
and Or HERS, 


INTERESTED 1N THE 


NAVIGATION of * RIVER OUSE. 


' WILLIAM ZLSTOBB, 
LAND TYURVEYOR and ENGINEER. 
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REMARKS, Sc. 


R. GOLBORNE, in his „ 
having publickly advanced a poſitive 


Z * of error, in the level and ſection of 
the river Ohe, taken by me in 1776, for the 


bonourable corporation of Bedford level, it makes 
it neceſſary, before I enter upon a general eæ- 
amination, to lay before the public ſuch a col- 


lection of faFs, as may enable them to judge, Os 
of the juſtice, or injuſtice of that 7mputation. 


And in order to elucidate that matter, it is 


krequiſite to give the following ſhort introduc- 
_ tory narrative. 


In the ſummer of the year 1767, I was em- 


ployed by the commiſioners of that diſtrict of 
the great level of the fens, called the North 
| Level, to take a line of /evels, along the river 
Nene, from Peterborough bridge, through Vi- 
beach, down to the outfall of that channel, to 


a certain road or place at ſea called the Eye, in 
order to determine the fall of the water 


through that river, and to diſcover what ob- 
ſtructions lay in the bottom of the channel to 

hinder its free deſcent from the Upland country 
through that eve / down to the ſea. And from 
the levels which were then taken I formed a 
ſectional drawing, upon paper, of the ſurface 


of the water, and of the bottom of that river 
* I and 
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and channel, compared as a ſtandard, with the 
height of ater in the river at Peter- 


borough bridge, which at that time was four 
feet, four inches, below the top of a wharf near 
the bridge ; this drawing I called a longitudinal 


ſection of that river and channel, and it was 


laid down by two different /ca/2s; the one ex- 


hibiting the diſtances of places in miles, fur- 1 


longs and poles, and the other the inclination, 


fall, and depths of the water, at the ſeveral 


places noted in the ſection, in feet and incbes, 
according to the meaſures taken in the courſe 


of the levelt. By which means all the inequa- 
lities in the Bottom of the river and channel 
were made conſpicuous, and brought into 
view; but magnified in degree, according to 


the different proportions of the two different 


ſcales; ſuch a drawing upon this and other 
like occaſions I call a longitudinal ſeftion of a | 


river or channel for which it is drawn. 
After the taking of the levels before-men- 
Shank, viz. in the year 1772, I was employed 


b 


the faid commiſſioners, to take the levels 


from a place called Gzybirn, about five miles 

above Wiſbeach, on the river Nene, to a place 
called Knight r. Gool, the principal outlet for 
the waters of Marſb-land, into the river Ouſe, 

about five miles and an half above Lynn; 
which levels were twice taken, in two different 


directions, in order to examine their accuracy; 


the firſt line was taken from Knight's Go up 

to a place called Lord's Bridge, and from thence | 

in as ſtrait a line as was practicable, over the 
lands 


| 


1 
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lands and a large common in Marſb-Jand, 
called the Smearh, up to Guybirn; the ſecond 


line was brought down from Guyhirn along 


the courſe of the river Nene to Wiſbeach bridge, 


and from thence carried along the turnpike 


road leading to Lynn, as far as the aforeſaid 


place called Lord «< bridge, and from thence in 


the ſame courſe as at firſt to Fnight's gool, 
from whence it was continued down to a place 
called the Crutch, at the entrance of Lynn 


harbour, about two miles below the Town. 
In the courſe of theſe levels, on a common 
belonging to a town called Walpole, between 


 Wiſbeach and Lord's bridge, 1 met with a place, 


near a fo//-bar, from which there was an open 


paſſage down to the Wi/beach channel, which 


place I marked; and after finiſhing the 


line of levels down to Lynn, I returned to it, 
and from thence run a line of levels croſs the 


upper part of Wiſbeach channel, and through 


the marſhes, as ncar as could be in the line in 


which it was propoſed to make a new cut, for 
the benefit of drainage and the improvement 


of Wiſbeach harbour, down to the aforeſaid 
place called the Eye. „ 


This gave me an opportunity of examining 2 
the correctneſs of my former levels from Wii 


beach to that place; and alſo of comparing the 
 Iow-water marks in Wiſbeach channel and the 


outfall of the river Nene with the low water 


marks in the river Ouſe, and its outfall at Lynn, 


and both with my /landard at the wharf at 
Peterborough, which I was glad to obtain, 
| A2 And 
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And in the ſame year, by another line of 
levels, which I was employed to take, from 
Peterborough through a navigable ſluice called 
Standground ſiuice, placed on a branch of the 
river Nene, which runs through the towns of 

March and Well into the Ouſe, through ano- 
ther navigable ſluice, at a place called Sa/ters' 
Lode, about a mile from Downham bridge, and 
about ſixteen miles above Lynn, I obtained 
another opportunity of comparing the levels 
of the Ouſe with my flandard at the wharf at 
Peterborough; and as ſuch opportunities for 
the compariſon of the levels of different ri- 
vers are not often to be met with in the courſe 
of ſuch buſineſs, the reſult will appear in its 
Proper place. / . 5 
Ins the years 1775 and 1776 I took the levels 
of the river Ouſe by order of the honourable. 


corporation of Bedford level, from a place in 1 


Lynn channel, called the old Bar Beacon, about 


three miles below the mouth of the harbour, | 
and about five miles and a half below the 


town, up to a navigable ſluice now ſtanding in 
the river, about fixteen miles and three fur- 
longs above Lynn, called Denver ſluice; from 
which they were continued through that part 
of the river now diſtinguiſhed by the name of 
the Cambridge river, up to a place above Ely, 
called Clay h:/}, about forty-five miles from 
Lynn; and from thoſe levels, longitudinal ſec- 
 F1ons were drawn in the ſame manner as thoſe 
of the river Nene before deſcribed, which, with 
others of that river called the New Bedford, 
- or 


upon the ſtate of thoſe r7vers, in the years be- 
fore- mentioned, were tranſmitted to Charles 


corporation of Beaford level, at the Fen office, 
in the Temple, in the month of Auguſt, 1776. 


what Mr. Golborne has ſaid upon my ſections 
and /evels in his report, will be 3 un- 


* 


1 
or the Hundred-foot, through which the wa- 
ters of the Great Oiſſe now paſs, with books 
of particulars of thoſe levels, and obſervations 


Nalſon Cole, Elq.' regiſter to the honourable. 


From this narrative it is apprehended, that 


derſtood. 
In page 4th and 5th of Mr. ' Golborne's 


report, he ſays, On my arrival at Lynn, Mr. 


„ Elfiobb's tion of the Ouſe was ſhewn to 
me, by which it appeared there was a fall of 
eight feet in five miles, from the Bar Beacon, 


« to the Common Staith, at Old Lynn; and 


© from thence to German Bridge, almoſt ſeven 
4 miles, ſeven ſeet fix inches fall; and from 
« thence to Denver ſluice nine. miles and a 
ec half, five feet ſix inches fall; fo that there 
4 is a fall of thirtcen feet in ſixteen miles and 


« an half, from Denver fluice to Lynn, and 
« adding to this the fall from Lynn to the 
% Bar Beacon, it makes the whole, from 
« Denver ſluice to the Bar Beacon at ſea, to 


be twenty-one feet in twenty-one miles and 


« an half. 
In the year 1769, ſays Mr. Colborne, I 


* was called to give my opinion of the beſt 
«© method for draining the North level; and 


Mr. Smeaton's report, with Ejtobb's . 
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E 
of the Nene annexed, was put into my hand- 
Theſe levels, correſponding with the obſer- 


vations made by Mr. Smeaton on his view, 


are a convincing proof of their accuracy. 


By theſe levels, it appears there is a fall of 
eighteen feet in thirty-two miles, from a 


mark four feet four inches beneath the top 


of the wharf-at Peterborough bridge, to the 


Eye at ſea.—Now for his ſection of the 
 .Ouſe it appears, that the low water- mark 
at Denver fluice is three feet higher than the 


mark on the wharf at Peterborough bridge ; 
and admitting that the low water-mark at 
the Bar Beacon and the Eye are nearly the 


was four feet eleven inches below the top 


of the wharf, which is ſeven inches lower 
than when Mr. E/ffobb took his levels; and 
admitting the water from thence to Stand- 


ground ſluice to be nearly ſtagnant, that 


ſluice then penned one foot eight inches ; | 


Green's ſluice then penned one foot eight 


inches, and Aſbling's fluice below Whittkſey 


penned eleven inches; making in the whole 
four feet ten inches ; ſo far we ſpeak from 
facts. From thence to Salters' Lode fluice is 


about twenty miles, and as the current is very 
languid in that ſpace, we will allow but 


two feet fall; thoſe added to four feet ten 
inches, make fix feet ten inches. So much 
at leaſt is the low water at Denver fluice 


« lower 
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ſame, of which there can be no doubt, the 
ſection of the Ouſe cannot be true for the 
following reaſons :—On July the 16th, the } 
ſurface of the river at Peterborough bridge 
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lower than: Mr. Elftobb's mark at Peter- 


« borough bridge. But Mr. E/tobb's ſection 
7.0 = Ouſe makes low water at Denver 
uice three feet higher than his mark on 
Lo wharf at Peterborough bridge ; whereas 
it is at leaſt ſix feet ten inches lower; a 
great difference this of nine feet ten inches | 


4 in the whole. 
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6 Therefore finding hs no nd inen 
could be placed in theſe levels, I applied to 
Mr. Whitworth, who levelled for that great 
genius Mr. Brindly, ond who has had more 

experience in that branch than any man of 
his profeſſion). He went and levelled from 
the Crutch beacon to Denver ſluice, from 


whence there was a ſall of fix feet ſeven 


«© inches, viz. one foot fall from Denver fluice 
ce 


to Eau b, inb, being near eleven miles; and 
from thence to above Lynn, nearly in the 
line as formerly propoſed by Mr. Kinderly ; 
four feet ninc inches in ſpring tides; which 
in the courſe of the river is fix miles, but 
in a ſtrait line over the lands two miles and 


three quarters, and from' thence to the 


Crutch beacon (being three miles) ten inches 


fall; theſe levels, ſays Mr. Golborne, are 
again a proof of the great power of water, 
when acting in a confined channel, as there 


is but one foot fall in eleven miles.” 


Mr. Golborne favs, by my ſection of the Ouſe 
11 appears, that the low water mark at Denver 
fluice zs three feet bigher than my mark on | the 


** at Peterborough bridge. 


But 


TER 
But how does this appear? My ſection and 


levels of the Oe have of themſelves no more 
immediate connection with the wharf at Peter- 
borough bridge than they have with the Tower 
| <obarf in the river Thames; and without ſome + 
medium, ſome intermediate /ine of levels, they 
may be as well compared with the one as the 
other ; and Mr. Golborne might with as much 

reaſon have afferted, that by my ſection of the 
Ouſe it apeared, that the low- water mark at 

Denver ſfluice is three feet higher than the 

bottom ſtair at Tower wharf, as that it ap- 
pears to be three feet higher than the mark on 


the wharf at Peterborough bridge; without 


ſome medium, ſome intermediate line of levels, | 
they cannot be compared. And the only thing 


of that ſort which Mr. Golborne has produced, 
is the levels from Peterborough bridge to Sal- 
ters lade, founded partly upon experiment and 


partly upon conjecture; and what is very re- 
markable, is, that by the concluſion which | 
he, himſelf, draws from them, it appears, that 


the low-water mark at Denver ſluice in my 


ſection of the Ouſe is at leaſt fix feet ten inches 
lower than my mark on the wharf at Peter-| 
borough bridge ; for the above-mentioned levels | 
are the only medium by which Mr. Golborne | 


has compared them, founded upon the leaſt 


degree of facts. And yet contrary to his own | 
concluſions drawn from them, he poſitively 


aſſerts that my ſection of the Ouſe makes the 


| low-water mark at Denver fluice three feet | 
higber than my mark on the whart at Peter- 
borough | 


bern 0d Moll: a. 
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E 
legs br age, v hich he ſays makes a differ- 


ence of nine feet ten inches in the whole. 
j But what is this azFerence, and what is his 


Hertion founded upon? Why, upon Mr. Got- 


borne's own preſumption, not grounded upon 


any fact at all; it is upon the preſumption that 


the low water-mark at the Bar beacon and at 


the Eye are nearly the ſame, of which he ſays 


there can be no doubt; and if ſo, then my 


ſection of the Ouſe cannot be true; but this 


is a matter ſo far from being ont of doubt, 


that I abſolutely deny it, and as Mr. Golborne 
has not attemptcd the leaſt ſhadow of a proof, 


all his concluſions drawn from it entirely fall 
to the ground; and without ſome medium of 
compariſon he might as well conclude, that 


the low- water mark at the Bar beacon was 


nearly the ſame at, the buoy of the Nore, as at 
the Eye. And that the low water-mark at the 

Bar beacon is not equal to that at the Eye may 
reaſonably be ſuppoſed, from Mr. Golborne s 
own concluſions, and the levels he mentions. 

to have been taken from the Crutch to Den- 

ver ſluice; for by his own concluſions he 

makes the low water mark at Denver ſiuice to 

be fix feet ten inches lower than my mark at 

the wharf at Peterborough bridge, and by the 

levels he makes the fall from Denver flutce to 
the Crutch to be fix feet ſeven inches; conſe- 
quently he makes the low water-mark at the 

Crutch thirteen feet five inches lower than my 

mark at Peterborough, and he allows that the 
low water-mark at the Eye 1 g cizhtcen feet 
B lower 


— 


{ 
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lower than the ſame mark; therefore the low 


water-mark at the Crutch, according to Mr. 


Golborne, muſt be four feet ſeven inches higher 


than the low water-mark at the Eye. The 


diſtance from the Crutch to the Bar beacon is | 
about three miles, nearly the ſame as between 


the place Mr. Golborne mentions above Lynn 


and the Crutch, in which he ſays there is a 


fall of ten inches only ; if therefore the fall 


from the Crutch to the Bar beacon ſhould con- 
tinue that proportion or near it, it would fol- 
low that the low water-mark at the Bar beacon 


muſt be about three feet higher than the low 


water- mark at the Eye; and therefore from 


Mr. Golborne's own concluſions he could not 
with any reaſon infer an equality. 


However, that the low water-mark at the 
Bar beacon and at the Eye are not nearly equal, | 


but that the former is conſiderably lower than 


the latter, I ſhall ſhew in due courſe, by a ne- 


dium of levels by which they were properly 
compared. 


| Mr. Golborne having given me credit for the | 


accuracy of my levels taken in 1767, in the 


courſe of the river Nene, from Peterborough 
through Wiſbeach to the Eye at /ea, I ſhall ] 
have occaſion to ſay the leſs about them, and | 
ſhall only mention, that in that line of levels | 
taken from Cuybirn by Wiſbeach to Knight's | 


gool, in the year 1772, that place on Walpole 


common ſaid to be marked, and from which a S 


line of levels as before mentioned was run 


down to the Eye at ſea, in the Wiſbeach chan- 
„„ nel 
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E 
vel, was by the levels then taken, found to be 
about one foot higher than the upper et in 
the North abutment of the arch *of Wiſbeach 
bridge, which by the levels before taken in the 


year 1767, was ſtated to be five feet ten inches 


lower than the coping ſtone in the North-eaſt 
wing of Gunthorp fluice ; the diſtance of which 


two places according to the meaſures then 
taken was about five miles and three quarters. 
And the diſtance between Wiſbeach bridge and 
the Eye at ſea is about thirteen miles, and the 


low water-mark at the latter place, as marked 


in the ſeRion of that river, is about twelve feet 


ſeven inches lower than the upper offset of the 
bridge at the former place. By the levels taken 


| from the aforeſaid place on Walpole common 
to Gunthorp fluice, and down to the Eye at ſea, 
| it appeared, that the coping ſtone in the North- 
| eaſt wing of Gunthorp fluice, the lame as before- 
mentioned, was about five feet five inches 
_ higher than the place marked on Walpole com- 


mon; and conſequently about five feet five in- 


ches higher than the offset at Wiſbeach bridge, 


which makes a difference of only about five 


inches between two fixed objects, though the 


diſtance in one courſe was only five miles and 


three quarters, and in the other about nine 
miles and three quarters. And in the ſame line 
of /evels the low water-mark at the Eye in the 
| aforeſaid Wiſbeach channel was found to be 
_ thirteen feet four inches below the mark on 


Walpole common, and conſequently about twelve 


feet four inches below the offset at Wiibeach 


Da bridge 


' 
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bridge, nearly about the ſame as it was ſtated 
before in my ſection of that river, in the year 
1767. And ſuch an agreement in two ſuch 
different courſes, in ſuch different periods of 


time, muſt greatly confirm the correfn'/ſ7 of 
the levels from Wisbeach to the Eye, and as 
there is no reaſon to doubt of the correctneſs 


of any other parts, and as they agree with ſach 
obſervations as have been made of them, they 
may be looked upon to be of eſtabliſhed arcu- 


racy, and therefore I ſhall upon any occaſion 
refer to them at ſuch. „F ogy OW 


By theſe levels it appears, that the otraet ar 


 Widdeach bridge is five feet ten inches below 5ʒ 
my ſtandard at Peterborough, and the coping ;) 
ſtone in the North-eaſt wing at Gunthorp ice I 


is very nearly upon 2 leyel with it. " nk 
The diſtance from Peterborough to Wisbeach 


is about eighteen miles and ſeven furlongs and 
the low water-mark at the Bridge was about 


five feet ſeven inches below my ſtandard- at 
Peterborough ; the diſtance from Peterborough | 


to Gunthorp fluice is about twenty-four miles 


and three quarters, and the low water-mark in 
the main channel againſt that place as marked 
in the ſection, was about nine feet below my 


ſtandard at Peterborough. The diſtance from | 


Peterborough to Sutton Waſh Way, commonly 
called Croſs Keys Waſh, is about twenty-ſix 
miles and five furlongs, and the low water- 


mark there was about twelve feet four inches | 


lower than my ſtandard at Peterborough. The 
diſtance from Peterborough to the Eye at ſea, 
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is about thirty-two miles, and the low water- 
mark there was about eighteen feet two inches 
lower than my ſtandard at the aforeſaid place. 
Theſe are ſome of the particulars of the levels 
taken from Peterborough bridge through V 


beach to the Eye at ſea, in the year 1767, as 
they ſtand ſtated in the ſection mentioned by 
Mr. Golborne as annexed to Mr. Smeaton's re- 
port, put into his hands in the year 1769, and 
by the medium of the /evels taken in the year 
1772, from Guybirn by Wiſbeach bridge into 
the Ouſe at Knight's Gool, and from thence. 
down to Lynn, as has been before mentioned; 
' thoſe and other particulars in the /evels of that 
branch of the Nene may be compared with the 
particulars of the /evels in that part of the Ouſe 
before mentioned, and their relative differences 
J TM: 3 


By theſe levels, viz. The levels taken in the 


year 1772, it appeared that the coping of the 
fea ſluice at Knight's Gool, was about nine feet 


and an half higher than the offset at Viſbeach 


Bridge which, by the former levels taken in 


1767, was found to be five feet ten inches 


lower than my ſtandard at the wharf at Peter- 
borough bridge; the coping at Knight's Gool, 
therefore appears to be three feet eight inches 


higher than my ſtandard at Peterborough ; and 
at that time it was found that the low water- 


mark in the Oſe, at that place was about fix- 
teen feet two inches lower than that coping, 


and conſequently twelve feet ſix inches lower 


than my ſtandard at Peterborough ; and fix feet 


eleven 


Bl 


eleven inches lower than the low water-mark at 


Wrisbeach bridge. And by, the ſame levels it | 


appeared that the low water-mark at Lynn was 
about five feet fix inches lower than the low 
water - mark at Knzght's Gool, and conſequently 


eighteen feet /ower than my (ſtandard. at Peter- 


borough ; nine feet lower than the low water- 


mark at Gunthorp fluice, about five feet eight | 
inches lower than that at the Waſh way, and 
only about two inches higher than the low wa- 


ter- mark at the Eye. And by the ſame /evels 


itt appeared, that the low water-mark at the - 
Crutch below Lynn was about eight feet five 


inches lower than that 'at Knight's Gool, and 
conſequently about twenty feet eleven inches 
lower than my ſtandard at Peterborough, and 


two feet nine inches lower than the low water- Ys 


mark at the Eye. 


By my ſection of the Ouſe put into Mr. Go!- | 
| borne's hands, upon his arrival at Lynn in the 
year 1776, in which he ſays, it appears, that the | 
lou water - mark at Denver ſluice is three feet | 
higher than my mark on the whart at Peterborough 
bridge, It appears that the low water-mark at 
Knight's Gool, was at that time about ſeventeen 


feet below the aforeſaid ſea coping of the fluice, 


and conſequently about thirteen feet four inches 

| lower than my ſtandard at Peterborough, and | 
ſo it ſtands marked in that ſection, and the low | 

water- mark at Denver fluice is marked about 

ſeven feet ſix inches higher than the low water- 


mark at Knight's Gool, and conſequently about 
five feet ten inches ier than my ſtandard at 


Peterbor ough 
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Peterborough, and this relative ſituation being 


determined by the circumſtance of the low 


water-mark at Knight's Gool by a medium inde- 
pendent of the ſituation or relation of the low 


water- mark at the Bar Beacon, is an irrefraga- 


ble proof that Mr. Golborne's aſſertion however 
dogmatical, is entirely groundleſs, 
And as it appears by that ſe#icn and thoſe levels, 


that the low water-mark at Lynn, was at that 
time about five feet eight inches lower than the 


low water-markat Knight's Gool, it follows that 


the low water-mark at that place is about nine- 
teen feet lower than my ſtandard at Peterborough, 
and ten inches /ower than the low water- mark 
at the Eye; which makes a difference of twelve 
inches, from the levels taken in 1772. And by 
| theſe and the ſection before mentioned, the low 
water-mark at the Crutch is placed about nine 


feet ſeven inches lower than at Knight's Gool, 


and conſequently twenty-two feet eleven inches 


below my ſtandard at Peterborougb, and four 


feet nine inches lawer than at the Eye; which 
makes a difference of two feet, from the /evels 


above-mentioned taken in the year 1772. And 
in the ſame ſection the low water-mark at the 


| Bar Beacon, ſtands about thirteen feet nine 


inches below the low water-mark at Knight's £ 


Goo, and conſequently about. twenty-ſeven 
feet one inch lower than my ſtandard at Peter- 
borough, and eight feet eleven inches lower than 
| the low water-mark at the Eye; which Mr. 
| Golborne, without any ground at all, has pre- 


ſumed 


FWY 
- ſumed to be nearly equal, and has very uncan- 
didly advanced a charge of error in my levels. 


And as in that ect ion, I make the fall from Den- 


ver fluice to the Bar Beacon to be about twenty- 


one feet four inches, if that be taken from 
twenty-ſeven feet one inch, the remainder will 


be five feet nine inches, that the low water- 


mark at Denver fluice is lower than my ſtand- 


ard at Peterborough, nearly — to what it 


before appeared to be. 
Here it may be obſerved that it need be no 


matter of ſurpriſe, that I have made the lo 


water- marks in the Ouſe at Lynn, and in the 


lower parts of that river lower than thoſe in the 


Nene and . iſbeach channel, as it has been long 


known they were; and formerly the difference 
was found to be much greater than what I now 


have made it. 


Mr. Kinderly, (in his Preſent State of the 


Navigation, in page 97) ſpeaking of a propo- 


ſition that was made for bringing the river 


Nene from below Vi ;ſbeach into the On/e at 
Lynn ſays, the ingenious Mr. Rawley, who, 
« with the niceſt and moſt accurate inſtru- 


« ments, took the fall in Fuly, 1722, and af- | 
« firmed, that there was near ſeventeen feet fall | 
from Wiſbeach to Lynn acroſs Marſhland,” | 
which is near three feet. and an half more than I | 
have made it in my ſection of the Oaſe, which 


Mr. Golborne ſays, was delivered to him at 


Lynn; for it has been ſhewn before, that the 


low water at Lynn in that ſection ſtands nine- 


N re 


teen feet lower than x my ſtandard at Peterbo- | 


rough | 


4 
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1 rough, and from: the obſervations of my levels 


of the river Nene in the year 1767, it appears, 
that the low water- mark at V beach bridge was 


five feet ſeven inches below the ſame ſtandard, 


oF ſaid, near three feet and an half 4% than what 


| rough, and from my obſervations of the levels 
| in 1767, it appears, that the low water-mark 


5 feet, for the fall from Guntborp ſluice to Lynn, 


and the difference is thirteen feet five inch. 
es, which is the fall, or the difference, of 
levels, between the low water-mark at Wiſbeach 
bridge and at Lynn; and is, as has been before 


Mr. Rowley made it in 1722. | 
And Mr. Badeſlade, in his biftory, page 21. 
ſays, that the officers of the Adverturers had 
4 „ wholly to deſert Viſbeach channel 
0 near Guntborp fluice, and carry the waters 
„ thereof in a large canal to be made through 

c Marſpland from Walpole to Lynn, and there 

„ to join the waters of the river Oufe, &c. for, : 
ſay they, thereby a fall of Iten feet F 5 
0 re Frag will be gained from Wiſbeach river to 
* the river Ouſe; which is a difference of 
about five feet three inches more than I make 
it; for in my ſection as has been obſerved be- 
fore, the low water-mark at Lynn ſtands nine- 
| teen feet lower than my ſtandard at Peterbo- 


| at Gunthorp fluice-was about nine feet below the 
faid fandard, which makes a difference of ten 


which is five feet three inches * than what 
Mr. Bade * mentions. 


1 From 


2 


[ 18 * "A 

From all which circumſtances it evidently 
appears, that Mr. Golborne had no reaſon in 
the world to found a ſuppoſition of an equality 
of the low witer-marks at the Bar beacon and 
the Eye upon, and his aſſertion, founded upon 

| that ſuppoſition, muſt appear to be entirely | 
groundleſs. POPE 3 
But ſays Mr. Golborne, page the 5th of his 
report, 60 Therefore, finding that no confidence 


. could be placed i in theſe levels (meaning my ö , 


« levels, in the ſection of the river Ouſe, de- 
* livered to him at Lynn), I applied to Mr. 
M bitwortb (who levelled for that great ge- 


„ nius Mr. Brindley, and has had more expe- 


* rience in that branch than any man of his 
4 profeſſion). He went and levelled from the 
* Crutch beacon to Denver fluice, from whence 
« there was a fall of fix feet ſeven inches, the 
« egen of which have been before recited 
« in my extract from Mr. Golborne's report“ 
I hall here only requeſt that it may be ob- 
ſerved, that the Crutch beacon-and the Bar 
| beacon are two different things, the latter being | 
placed about three miles below the former to 
ſea · ward. 


| I hall give Mr. Calberie credit for what be 
has been pleaſed to ſay of Mr. Whitworth, and 


zs I have not the pleaſure of knowing him, I 


have no reaſon to believe but that he may be a 
very reſpectable gentleman; but what is that 


to the preſent purpoſe? His works and mine 


muſt ſtand upon their own bottoms ; and may 
be ſeveral ways compared and conſidered. 


Firſt, | 


( 29. ] 

Firft, in point of probability. It is generally 
obſerved, that the falls in all rivers are quicker 
towards their mouths, in their approach to the 


Le, than in their remote and more upland parte. 


In the river Nene and Wiſbeach river it is 


manifeſtly ſo; and I will venture to appeal to 


all 3 of experience, whether it is not ap- 


preh ended to be ſo in the river Oe. 


In my levels taken from Peterborough bridge 


| to Salter lode in the year 1772, as before- 


mentioned, it appeared, that there was a fall 
of about eight feet eight inches from Peter- 


F borough bridge to the low water-mark at Sal- 


ters Lode, in a diſtance of about twenty nine 


miles and ſix furlongs; and at that time the 
water at Peterborough bridge was three feet 
eight inches lower than the top of the wharf 
at that place, which is eight inches higher than 


my former ſandard there; which being allowed 


for, makes the low water-mark at Salter's Lode 
eight feet lower than that /andard. And when 
Mr. Golborne made his obſervations, the water 
at Peterborough bridge was ſeven inches lower 


than my fandard; and he computes the fall 


from thence to the low water-mark at Salter's 
Lode to be about ſix feet ten inches, which, al- 
lowing for the difference of ſeven inches before- 


mentioned, ſtates the low water-mark at Sa/ter's 


Lode to be ſeven feet five inches lower than the 


_ aforeſaid fandard, according to his computati- 
on, founded partly upon experiment, and partly 
upon cogjecture; which makes a difference of 


C's ſeven 


: „ 
feven inches only, from what I make it to be 
by the levels. | FE 
And here it may be proper to obſerve, 
that in my ſection of the Ouſe formed from the 


levels taken in 1776, as has been before men- 
tioned, the low water- mark at Denver fluice | 
being placed about eight inches higher than 


the low water-mark at Salter's Lode, it ſtands 
about ſeven feet four inches lower than my 


fandard at Peterborough, according to this ne- 
dium and intermediate line of levels from Peter- 
- borough in the Ouſe; which nearly agrees with | 
Mr. Golborne's computation, and makes a dif- 
ference from what it was before determined by 


the /eve/s taken from Guybirn on the Nene into | 


the Ouſe at Knight's Goul, of about one foot ſe- | 
ven inches; ariſing from the relative differences 


in the two different lines of levels; which in 


ſuch different courſes is not at all to be wonder- 
ed at, in a buſineſs in which there are ſuch a 
multitude of obſervations to be made, and cir- 


cumſtances to be attended to, but is another 


proof that Mr. Go/borne's aſſertion is groundleſs; | 


though mathematical exatineſs is not to be ex- 
| pected in any mechanical operations, and as 
ſome latitude muſt be allowed in every thing 
of that kind, a variation of about an inch in a 
mile is generally ſuppoſed as little as may rea- 


ſonably be admitted, from the imperfection of 
inſtruments, and minute incidences which may 
happen in two different courſes, or in the ope- 
rations of different perſons. 


But | 
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But to return from this digreſſion. The 
diſtance from Peterborough to Salter's Lode 1s 
as aforeſaid, about twenty nine miles and three 


quarters, and the whole fall is about eight feet, 


which, was it uniform, would at an average 


rate be more than three inches in a mile; and 

in the greateſt part of the way Mr. Golborne ob- 

ſerves,, the current was remarkably languid. 
And in his report, page 6, he allows that the 


fall in the New Bedford or Hundred foot river 


is about nine feet in a diſtance of about twenty 


miles, which upon an average, is near five 


inches and a half in a mile; but from Denver 

| fluice, which is twenty miles nearer the ſea 

than the head of the New Bedford, in a diſ= 
" tance of about eleven miles to Eau Brink; and 
in that part where Mr. Golborne has obſerved 

ſuch ſurpriſing inftances of the force of water, 


he ſays, the fall was found to be only one ſin- 
gle foot, which is upon an average, little more 


than one inch in a mile. That the fall in this 
part of the river where ſuch ſtriking inſtances of 


the power of water has been obſerved, ſhould 


be ſo much leſs than in the river above it, where 
the current was obſerved to be remarkably lan- 
guid, ſeems to carry ſome little degree of impro- 


bability with it ; and that fo great a difference 
ſhould ſo ſuddenly ariſe, that the fall from 


Eau brink to a place above Lynn, near to where 


the new cut propoſed by Mr. Kinderley was to 


enter Lynn haven, ſhould be found to be four 


feet nine inches in ſpring tides; which in the 
courſe of the river, he ſays, is fix miles; (but 


by 
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by the meaſures taken in the courſe of my le- 


vels I make it about five miles) and in a ſtrait 
line over the lands about #wo miles and three 
warters. But taking it in the largeſt diſt. nce 


: 2 miles by the river, the propoſed average 


ill be nine inches and an half in a mile; 


and that here ſhould be found a fall of near 
nine times as much in proportion as there is 


from Denver ſluice to Eau brink, and that in 


| place where Mr, Golborne ſays, the ebb is ſo 


weak that it looſes all power of grinding ; and 


in the place where he has obſerved ſuch ſur- 


priſing effects of the power of water, it ſhould 
be proportionably ſo much %, is, certainly 
ſomething remarkable. And that this great 


| fall fo ſuddenly found, ſhould be ſo ſuddenly 


diminiſhed as to be reduced in the ſpace of 
three miles from that place above Lynn to the 


| Crutch, to ten. inches in that whole diſtance is 


not leſs remarkable than improbable; and I will 
venture to appeal to the experience of all per- 
ſons who have navigated theſe rivers, and have 
made anyobſervations upon them, whether they 
| have not always conceived and apprehended, 
that the fall from Denver fluice to Eau Brink 
was much greater in proportion, than either 
the falls in the New Bedford or the Nene, be- 


tween Peterborough and Salter's Lode; and that 


the fall from above the ball at Lynn down to 


the Crutch was more than ten inches, ſuch con- 
cluſions I am very well ſatisfied would be made 
by moſt, if not all perſons employed in the 


navigation, who have made ovſervations on 


3 | | | that 
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that river, and would be thought founded up- 
on the higheſt 1 . 

That the falls in the lower parts of rivers 
near their mouths, communicating with the 
ocean, ſhould generally increaſe as they ap- 
proach towards the ſea is conſonant to reaſon 
the motion of all bodies deſcending on inclined 
planes are accelerated, and the lower they de- 


ſcend the greater velocity they acquire. And 


the power of water in ſcouring and grinding 
being augmented by the increaſe of its velo- 
city, and in caſe of the tides, the impreſſed 

motion of the water, in the upper and remote 
parts of a river, is generally continued for ſome 


time after the impreſſive force is withheld; 


the return of the ebbs in thoſe remote parts 
does not immediately follow the ſubſiding of 
the water at the mouth; for which reaſon the 
regular fall is for a while increaſed, and the 
velocity temporally augmented, by which, means 
it acts with an additional force upon the lower 
parts of the channel, ſcours and gtinds them 
more down in proportion than the upper parts, 


and fo increaſes the falls. And the proporti- 


onal difference in the falls between the upper 
and the lower parts of the river Nene and J1/- 
beach channel as they ſtand in my levels of that 
river, very well illuſtrates that efef. 
| The diſtance from Peterboraupb bridge to 
Wiſbeach bridge is about eighteen miks and 
| ſeven furlongs ; and when the water“ at the 
former place was at my ſtandard, of four feet 
four inches below the wharf, the low water- 
mark 


75 
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mark at the latter was five feet ſeven inches 
below it; that is, the fall from Peterborough to 
Wisbeach was then five feet ſeven inches, in 
the diſtance of eighteen miles and ſeven fur- | 


longs; the average of which is about three 1 in- 
ches and an half in a ile. 


The diſtance from Wiſbeach to the Bye i is 
about thirteen miles and five furlongs, and the 
fall is about twelve feet ſeven inches, which } 
makes an avefage bf about eleven inches to-a | 
mile; which is much greater in proportion than | 


the fall fron Peterborough to Wisbeach. 


The diſtance from Gunthorp fluice to the Eye 
zs about ſeven miles and three quarters, and the 
flall is about nine feet two inches, which makes 


a proportional average of about four teen inches 
in a mile; and three inches in a mile greater 


than the proportional —— fall from 'W; F- - 5 


Bbeucb to that place. 


And Mr. Labelye, in his view of the North (| 
Level, page gth, ſays, ** By a method much 


* leſs liable to error than any fpirit level, or 


* any other inſtrument, he obſerved the fall, or . 


% difference of levels, between the low water- 


«« mark againſt Gunthorp Juice and the low | 


* water-mark about four miles lower, over 


« againſt the Waſh- way to be very conjiderable, 
« and near as much as it is in the mouths of 


« much better rivers; it being certainly not 
 « eſi than four feet eight mnobes, Which! is a fall 


« of fourteen mches in a mile. 
Here it may be obſerved, that Mr. Labelye 
N has found the falls at the mouths of the better 


ſort 


jg 
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ſort of rivers, more in proportion than four= 
teen inches in a mile. 
In my levels of the Ou/e I make the diſtance 
from Denver ſluice to Germans bridge to be 
about nine miles and three furlongs, and the 
fall about five feet fix inches, the proportional 
average of which is about ſeven inches in a 
mile. 
The diſtance from Germans bridge in the 
courſe of the river to Lynn I make to be fix 
miles and ſeven furlongs, and the fall ſeven 
feet nine inches; the proportional average of 
which is about thirteen inches and an half in 
a mile; and the whole fall from Denver fluice 
to Lynn I make to be about thirteen feet three 
inches, and the diſtance about fixteen miles 
and a quarter, making a proportional aver- 
age of about ten inches in a mile, which is 
| proportionally 4% by about one inch in a mile 
than the average from Viabeach to the Eye. 
And the diſtance from Lynn to the Bar Beacon 
is about five miles and three furlongs, and the 
fall I make to be about eight feet, the propor- 
tional average of which is about ſeventeen 
inches in a mile, which is proportionally more 
by three inches in a mile than from Guntborp 
Auice to the Eye. The whole diſtance from 
Denver ſluice to the Bar Beacon is about twenty- 
one miles and five furlongs, and I make the 
whole fall to be about twenty-one feet four 
inches, the proportional average of which is 
near twelve inches in a mile ; which makes a 
5 ä proportional 


1 
proportional difference of about one inch in a 
mile more than from Wisbeach to the Eye. 


Mr Golborne, in his report, page 5, ſays, 


There is one foot fall from Denver ſluice to 


Eau brink, in the diſtance of near eleven 


miles, the proportional average of which is 
little more than one To ina mile; and from 


Eau brink to above DBynn, he ſays, the fall is 


four feet nine inches, and the diſtance by the 
river about fix miles, the proportional average 


of which is about nine inches and/a half in a 


mile ; the diſtance from that place above Lynx 
to the Crutch, Mr. Golborne ſays, is three 
miles, and the fall ten inches, which makes 
the proportional average little more than three 
inches in a mile. And upon the whole Mr. 
Golborne ſays, the fall from Denver ſluice to the 


Crutch is fix feet ſeven inches, and the diſ- 


tance, according as he has ſtated it in the 

Courſe of the river, is about twenty miles, 
which makes the proportional average of the 
fall about four inches in a mile; which is pro- 


portionably leſs by ſeven inches in a mile than 


the fall from Visbeach bridge to the Eye, and 
which is 4% by near three inches in a mile than 
in the whole fall from Peterborougb bridge to 


the Eye at ſea; for the diſtance of thoſe two 


places is about thirty-two miles, and the whole 
fall, according to my levels of the Nene is about 
eigbteen fect, which makes a proportional aver= | 


age of near ſeven inches in a mile, 
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And here it may be obſerved, that in the fall 


from Eau brink to the place before-mentioned 
above Lynn, there appears to be ſome ſimilitude 


of proportion between them and the falls before- 


mentioned in the river Nene; and indeed it is 
not very different from what it ſtands in my 
ſection of the O; for in that ſection I make 
the fall from Eau brink to a place about three 
furlongs above Lynn, (which I apprehend to be 
near the place which Mr. Go/horne ſpeaks of) 
to be about five feet, which is only about three 
inches different from what he makes it. But 
in the extremes, from Denver ſluice to Eau 
brink, and from the place above Lynn to the 
Crutceb, the diſparity is very remarkable; and 
| which is moſt agrecable to the analogy of na- 
ture muſt He left to the determination of the 


impartial reader. 1 
And now dropping probabilities, and attend- 


ing to facts, it ſhould be conſidered that the 
truth of all operations may be confirmed, either 
by the repeated trials of the operator, or by 
| their agreement with the like works and ope - 


rations of others. 3 
My levels of the river Ov/e ſrom the Bar 
beacon up to Denver ſluice, (which Mr. Golborne 
ſo peremptorily cenſures, and ſays, that no 
confidence could be placed in them) were taken 
in the latter end of the year 1775, and the 


ſpring of the year 1776; and in the months of 
October and November following, in the laſt 
mentioned year, I was employed by the gentle- 


men of Lynn, to re-examine the falls in the 


| [20 ] 
Ouſe, and the New Bedford rivers, from about 
five miles above Denver Auice to the Crutch 


below Lynn; at which time the low water- 


mark at Denver ſluice was ſomething altered, 


from what it was when 1 1 formerly took it; 3 


there being only about fine feet water in the 
| Ouſe below the fluzce, where before, there was 
eleven feet; and on the threſhold of the weſt 
water way in the fluice there was about ſeven 
feet, where before there was eight. 

By theſe latter levels the fall from Denver 
A to Knight's gool was found to be about fix 
feet three inches, which is about one foot three 
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inches %% than before, and the fall from thence | 
to Common Staith at Old Lynn was found to be 


| about ſix feet; which is about four inches more | 


| than it ſtands in my ſection, and makes the 
fall from Denver ſiuice to Lynn twelve feet 
three inches, which is about one foot % than 


it was before made, in the diſtance of about 
ſixteen miles and a quarter, and at a time when 
the low water-mark at Denver ſluice was about 


one foot lower than it was when the firſt levels 
were taken; and by the latter levels the fall 
from Denver ſiuice to the Crutch was ſtated at 


fourteen feet three inches, which makes a dif- 


ference of two feet eleven inches in the whole 
from the former, as it ſtands in that ſection of 
the Oy/e delivered to Mr. Golborne, in a diſtance 


of about eighteen miles and an half, under the 


different tircumſtance of the low water-mark | 


at Denver fluice before-mentioned, which being 
taken into the conſideration reduce it to about 
mc done 
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one ſoot eleven inches. But according to the 


Jevels ſtated by Mr. Go/borne the difference is 


ten feet ſeven inches, a remarkable di parity, 
indeed ! 


Here it may be obſerved, that though there 


is not a perfect agreement (as it is not reaſon- 


able to expect that there ſhould) in my own 


different operations, yet the variation is ſo 


ſmall that it cannot afford any reaſonable ſuſ- 


picion of any great error; and in order to 
compare my own operations with thoſe of 


others I (hall obſcrve, that Mr. Kinderly, in a 
pamphlet publiſhed in the year 1730, (about 


ſeventeen years after Denver fluice was blown 
up, which happened in 1713, and about ſix- 
teen yeats beiore it was rebuilt, which was 
done in the year 1746) entitled Ob/ervations 
on Humphry Smith's Scheme, &c. ſays, From 


Salter's Lode there is a fall to Eau brink of 


about five feet, and from thence to Lynn a fall 


of eight feet, making together about thirteen 


feet; which differs very litttle from what it 
ſtands in my ſection of the Ouſe, but is fix feet 


five inches more than Mr. Golborne makes it 


from Denver fluice to the Crutch, at more than 


two miles below Lynn. 
From this ſtate of facts, the public and thoſe 


gentlemen more immediately intereſted will be 


enabled to judge of the juſtice or injuſtice of 


Mr. Golborae's cenſure and to their candid and 
impartial determination I ſhall ſubmit It, 


And ſhall enter upon a general conſideration 
of the plan propoſed by Mr. Golborne, for the 
— draining of the middie and South levels. 

This 


1 1] 


This I ſhall treat with all the candour, im- 


partiality, and freedom, which the import- 


ance of the ſubject requires, For notwith- 
ſtanding, I am not in the leaſt intereſted in the 
event, I have always looked upon the recovery 
of the great level as a moſt deſirable thing. 


the effecting it as a noble acquiſition. 5 


Though I have not been called into Scotland to 


do ſuch great works as Mr. Golborne has per- 1 


formed in the Ciyde and Frith, nor been com- 
plimented with plate in acknowledgment of 
my ſervices, yet it gives me much pleaſure to 
hear, that the /ma/l work which J had the care 
of executing in Wisbeach channel, has been fo 


advantageous, that navigation and drainage have | 
received great benefit by it, and that the north | 
bevel, which was the moſt drowned of the | 
three, is now the beſt drained; beſides other | 
good effects mentioned by Mr. Golborne, pages | 
the 16th and 17th of his report. For though 0 


this work is by far too diminutive to ſtand in 
competition with the great work of deepening 


the Chyde, by machines only; yet as it was - 


done in the out marſh which the ſpring tides 
frequently covered, and extended through the 


quick and looſe 2 over which the tides ge- 


nerally flowed, it was not without its difficul- 
ties; and required great circumſpection to pre- 
vent, as well as ſome judgment to remedy the 
many accidents that were liable to ſuch a work, 
carried on in the courſe of the tide-way. And 
the damming up of the o/d channel which ran 
through the expanded beds of logje ſands, over 


which 2 
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which the tides conſtantly flowed, and the 
ſpring tides covered to a conſiderable height ; 


| riſing to fourteen or (ſixteen feet in the channel, 
. ſpreading Z themſelves over the marſhes, which 


in this place they covered on the eaſt ſide, to 


about two furlongs in breadth: and at which 
the channel and ſand bet een the marſhes, was 


about one hundred and fifty yards wide; and 
the ſands of ſuch a depth that no piles could 
reach a bottom to ſupport them, but would 


have been continually ſcoured up, by the in- 


creaſed rapidity of the zides and ebbs as the paſ- 


ſage became contracted by them. As there 
Vas reaſon, to apprehend, that this would have 
been the conſequence if ſuch a method had been 
| attempted, it was generally locked upon as a 
> | raſh undertaking, and a thing impracticable 
| and even by good judges, eſtcemed a work of 
great difficulty ; and indeed in the execution, it 
proved no very ſmall one ; for at the begin- 
ning of the work, in making the foundation 


with large cha!k ſtones, brought out of the 


Humber, the rapidity of the rides and ebbs were 
| {ſo much increaſed, that in a very little time, 
in the contiguous parts of the channel, where 


the greateſt depth of the water was under ten 
feet, it was increaſed to between twenty and 
thirty feet deep, and as the works were raiſed 


above low water-mark, the ſpring tides, for 
| ſome conſiderable courſe of time running oyer 
them formed a great cataract; which, as the 


work advanced, greatly increaſed, till the aſpet 
Was ſometimes an.. not only to people in 
: general 


4] 


general, but to ſome good judges. An eminent | 
engineer from Holland, who ſeveral times came | 
to view the work, was ready to think the dif- 


ficulties iaſuperable. But by a plan well ſet- 
tled in my own hind, accompanied with an un- 
remitted attention and aſſiduity, it was accom- 


pliſhed to the no ſmall ſurprize of moſt peo- | 
ple, and without the loſs of any quantity of 
materials worthy of conſideration, or any inter- 
ruption of the work; and withou the expence | 


of a laber to keep a balance 


would have been anſwered by the flux and re- 


Aux of the tide through the new cut, upon the | 
opening of it. But that effect was prevented | 
by extending the cut through the /ands farther | 
than was at firſt intended, and making a dam 


acroſs a run or ſmall channel, which uſed to 
bring the tide more early up to Gunthorp fluice, 


at the mouth of the firſt intended cut; by which 1 
means the tides coming out of the main channel | 


into the lower part of the ne cut, were obliged 


to find a new and more round about way, and 
did not arrive at the land fide of the work ſo | 


ſoon as the tide coming up the old main channel 


got up to the ſea- ide of it. This difference 
whilſt the works were raiſing, and before the 
ſpring tides were quite ſhut out of their old | 
courſe, was the occaſion of the catara#s before 
ſpoken of; and when the ſpring tides were en- 


tirely ſhut out, the tide on the /ea-fide of the 


work, was for a conſiderable time greatly fallen 
— 895 a and 
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water againſt | 
the work, as had been before propoſed by ſome 
others; which effect I expected from, and it 
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and ebbed out before the flood through the new 
cut arrived on the land fide; . ſo that the whole 
preſſure of the tide lay againſt it. When 
the new cut was firſt opened, and the tides 


had a paſſage through both channels, the tides - 


coming up through the o/d channel to the head 
of the new one, ſooner than the tide which came 
through it arrived, it reverted into it, and tbe 
two tides meeting in the new cut and carrying 
much „it along with them, before the dam 
was near finiſhed, it was greatly ted up, and 
the bottom much raiſed ; but when the o/d 
channel was ſtopped, and the tides were turned 
entirely through the ew cut, ſuch a body of 


water as was impelled into it, meeting mi ſo 


| confined and ſhallow a channel, it ruſhed through 
it with-ſuch an impetuous force, and ſuch ra- 
pidity that the veſſels paſſing through it could; 
not be ſteered, or any way properly managed, 
but were ſhot through with great celerity 
in the moſt random manner, until in a little 
time the bottom was ſcoured down much deeper 
than it was or iginally cut, and the tides palied 
through it with leſs violence. 
By the before-mentioned circumſtances many 
difficulties aroſe, which with leſs attention 
might ſoon have ruined the whole work; and 
although I have not been favoured with any 
particular acknowledgment, thoſe made by the 
public from the eds of the Works are not leſs 
acceptable. 
The attempts for the effeftual draining of the 
middle ang South levels bang. hitherto- been ſo 


I very 


TS 


very ineſßectual, and ſuch enormous ſums of mo- 


ney expended upon ill- adviſed ſchemes, adopted 
from pompous names and narrow principles, it 


is very requiſite that every new plan propoſed | 


ſhould be duly weighed, well conſidered, and 
as accurately examined as the nature of the 
thing will admit of, before it is carried into 


execution ; for which reaſon I have taken a 


freedom (which I think my duty to the public 


requires) of conſidering the pan now propoſed : 


by Mr. Golborne. 


The firſt things taken notice of by Mr. G. 
borne in his report, are ſome of the works for- 
. merly done in the original attempt for the 
recovery of the South level, ſpeakin g of which 


in page 1ſt, he ſays; 


% Jewels.” 


1 Sir Cornelius Vermuyden, a Datchoas, and f 
* 


eminent in his days for draining lands, con- 


ver; a navigable ſluice was allo put down 
ce 


«& the new one. Nearly parallel to this river 


* ſtood Old Bedford bank; and the ſpace be- | . 
| «© tween 


«© Before I proceed further, let me take a 
review of ſo much of the ſeveral works as 
have occurred to me in the track, which I | 
have juſt mentioned, meaning in the peram- 
* bulation which he made i in his view of the - 


% ducted this work, (ſays he) and cut a new 
river from Erith to Denver ſluice, twenty | 
miles long, one hundred feet wide, and fix 
deep; and a bank was formed on the Eaſt N 

fide by the earth that came out of the ri- 


in the old channel, and the river turned down | 2 
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tween them was left as a receptacle for the 
waters in time of floods, and was called the 
Waſhes. At the lower end of this river 
ſtands Denver fluice, through which the 
waters of the Grant, the Mildenball, the 
Brandon, and the Szoke rivers paſs, and they 
join the Ouſe.— The altering the courſe of 


this river, and turning it down a new chan- 
nel, in a ſomewhat Sigber ſituation, has 
been cenſured by many; yet I muſt vindi- 


cate the idea, as founded on ſound princi- 
ples, and according to the eſtabliſhed rules 
of draining; though I muſt cenſure the 


mode in which it was executed, as being 


productive of many of the misfortunes un- 


der which the /eve/s now labour. The old 


courſe of the Ouſe was near thirty miles 


long, through a tract of very low ground, |; 


the new one is only twenty miles; and it 


is an eſtabliſhed maxim in draining, to 


lead THE WATERS BY THEIR SHORTEST 


COURSE TO THEIR OUTFALL. This has 
been done by the Ov/e, and had the river, 


at the ſame time, been cut of a proper width 


and depth, with a foreland and bank on 
each fide, with proper bridges, it would 


have been compleat : the waters then would 


have been diſcharged to ſea-ward, as faſt as 
they deſcended; and the banks on each fide 
* confining the current, it would by its 
weight and power, have 89 down a deep 


channel.“ : 


e 


a 


E 
In the deſeription of the Net River ſaid to be 
cut by Sir Cornelius Vermuyden, Mr. Golborne 
is not accurate in the ſituation of Denver ſluice; 


that Auice is not placed at the lower end of 


that river, as is generally known, but it is 


placed in the old channel, in a place through | 
which the waters of t he Grant Mildenhall, "3 


Great Ouſe united, 
uſed to paſs without intetruption from e l 


Brandon, and Stoke, with 


| through Lynn baven down to ſea, 
And fo ſuperior was the quantity of the wa- 


ters of the Great Ouſe, that from its firſt 


üniting with thoſe of the Grant, at a place 
Called Harrimere, about three miles above Ely, 


the whole ſtream down to the outfall at Lynn, 


with the waters of Mildenball. Brandon, and 


Stoke united took its name; and by them, and 
the free and conſtant influx and reflux of the 
tides 1 into and out öf all thoſe receptacles, the 


lower parts of the channel were not only worn 


wider, but ſcoured and ground deeper, as ap= | 


pears by the petition of divers towns in Marſp- 


| ſand, mentioned in Sir Clement Edmonds's re- 
— to the Lords of the Privy Council, (ſee 


adeflade's hiſt. p. 11). And the outfall at 
Lynn was ſo good that Sir Clement in the afore- 


ſaid report ſays, that below Ely it run with fuch 
a current, that it ' was abſolutely the beſt ſewer | 
of all that country, » (meaning the * level of | 


the fens. 

The antient ſtate of the rivers and 1 con- 
dition of the levels previous to the works of 
the undertakers, as well as their preſent cir- 


cumſtances 


ence is certainly the beſt /#hoo/mifler ; and the 
little acquaintance Mr. Golborne has had with 
this country, and the tranſient view he has taken 


FW 1: 


cumſtances is what Mr. Golborne (hould have 


been well acquainted with, that from. experi- 


mental ect, he might have judged of theie 
yr opriety or improfpriety for notwithſtanding 


the ſubtilty of - ſpeculative reafoning, Experi- 


of it, gives great reaſon to appreherid that ke 


may not have come to ſo- full a z knowledge: of 
pr fact: as the importance of ſuch a ſabject may 


require; and without proper Gifs no e6nclu- 


8 fions can be rightly formed. e IO 


But now let Mt! Golborne's S brett and 


conglu Bon de dulyconſidered, and theit weight 
and: efficacy be examined. 
__ © Mr. Golborne fays, he miſt-vindicate-the 
dea of turning the waters' of the. Great: Oufe 
out of their old natural > courſe, down... : 
new ſhallow channel, made "tha biber fitita= 
tion, as founded on-found-printipks, and ac 
cCording to the effabliſhed rules of Ham; 
„ ugh, fays he, 1-mbft cenſurè the mode 
which it was executed, as being pt | 
many of the mieforttinies om which the levels 
now labour. Ore 


The misfortunes which 455 e now la- 
bour under, I apprehend, are not many, 


the want of ſufficient banks to prevent the wa- 
ters. 


25 


toducties of 


© --1 ll 
| though very fatal. The want of a free, ex- 

| peditious, and ſufficient diſcharg e of the wa- 

| ters which are to be paſſed through them, and 
thoſe which immediately fall upon them; and 


1-9 1 
ters that paſs through from over-ſpreading and 
deluging them, I believe, comprehend moſt 
of the misfortunes which the /evels now la- 
bour under. 


And how the work. which has been produce 


tive: 'of any of the misfortunes, which Mr. Gol- 


borne mentions; and by authentic teſtimony it 
appears, that this cut has been ſo, can be found- 
ed upon ſound principles, according to the eſta- 


- liſhed rules. of draining, I muſt confeſs Jam 
utterly at a loſs to conceive. I wiſh to be in- 


formed whether a channel made in the higheſt 


or the /oweſt part of a flat country, would be 
molt conducive to an effectual drainage; and 


whether a /ballew.channel, made in the bigher 


part of ſuch a country, would not be .much | 
more liable to inundate it than one made in 
the lower part: if, therefore, the new cut, 
Which Mr. Golborne mentions, had been made | 


for the pur poſe of draining, it muſt have been 


- A,very, ab 5 performance; but to do Juſtice }_ 
to the Engineer, it was not deſigned for any | 


foch -purpoſe; it was intended to make a paſ- 
Lage for the waters of the Great Ouſe down to 


the 3 between the South and middle levels, 
without coming into either of them. 80 far 


it was rational, had no pernicious conſequences 


attended it, and if all the upland waters had] 


been prevented from coming into the Fens, it 


muſt have contributed much to their ſecurity; 


but as that has not been done, and it is appre- 


thended it is impracticable, ſuch remedies muſt | 
be provides as the preſent circumſtances of the 


levels 
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levels require; for in every plan propoſed-;for 


their recovery and ſecurity, all circumſtances 
ſhould be taken into confideration ; which does 


not appear to have been done in the making of 
that neu river, nor did it fully correſpond with 
the maxim Mr. Golborne lays down as an efta- 
Bliſded rule in draining ; for by THE wATERsS, 
in that maxim, is meant all the waters which 
were any way ſubject to annoy the /ands, or 
that wanted to be diſcharged from fem; but 
in the caſe before-mentioned there was provi- 
ſion made for only a PART oF THEM, and 
| that contrived without conſidering how the 
other / waters left to paſs through and to be 
brought off the South level might be affected 
by it. For as that cut was made upon the 
Eigber ground, if, when the water was raiſed 


| againſt the bank on the Eaſt fide, a breach had 


happened in it, the water mult of neceſſity 
have ſpread over the land in the South level, 
toward the old channel of the Oe; eſpecially 
if that circumſtance. which ſome mention be 
true, viz. that there is a natural fall of the 


lands towards that river, of about fix inches 


per mile, (fee Badzſlade's hiſt. p. 18). Had all 


theſe circumſtances been conſidered, it might 
eaſily have been foreſeen, that the waters of the 
Great Ouſe, in the time of land floods fo ſupe- 
rior in quantity to thoſe in the other rivers, and 


coming through a ſhorter paſſage (notwith- 
_ ſtanding their improper ſpreading over the wide 


waſhes) muſt needs fill the channel they run 


into below, much ſooner than thoſe waters left 


to 
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to paſe through the South level could come at 
it; and from the natural property of fluids, 
their parts being equally preſſed in all directions. 
the waters being raiſed to an height ſuperior 


to the water in the od channel above that place, 


ſome part of the water brought down by the 


pew channel muſt naturally revert into it; and 
this effect was ſo eaftly diſcovered, that the 
original deſign of putting dow:: Denver ſluice 
was to prevent it; it ſo happened that in 
about two years after the making of that neu 
cut, viz. in the year 1653, St. Fohn's eau was 
obliged to be cut to remedy the ill effects of | 
the water above the ſluice being flopped in, by 


the waters of the Ouſe deſcending through the 
New Bedford river and preſſing againſt the fuzce 


doors, by its endeavouring to revert, as it na- 
turally would have done, and keeping them ſhut | 
until the abating of the waters towards a ter- 
' mination of a land flood, or by the accumu- | 
lation of the water in the South lavel, it was 
raiſed ſo high as to counter-balance that in the | 


 Ouſe; by which ſtoppage, that /eve/ was longer 


annoyed and inundated than it had been before | 
tbeſe works were begun; nor was it much re- 

lieved by the cutting of St. Fohn's Eau, as may 
be underſtood by Badeſſade s biſtory. Surely, 
thoſe very early conſcquences ariſing from 
the common courſe of things more than a 
hundred years ſince, Mr. Golborne will not im- 
pute to the effect of a bank of /and, which he | 
bas now diſcovered to lie in the lower part of 
the channel between Germans and Lynn; nor | 
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is it poſſible that could be the cauſe of keep- 
ing the fluice doors ſhut, in the time of land 


floods only; for that ſtoppage being always 


there, the doors muſt be either a/ways kept 


ſhut by it when the waters were low in the ri- 
ver above it, or not a not; as all the water 


raiſed above it in the time of land floods muſt. 
have been carried over it, therefore could not 
contribute any thing to that efe#. When 
the water in the rivers above was the /aweft, 
| if that was the care, its effect mult then be the 
moſt powerful, and at ſuch times the doors 
would have been continually kept ſhut, con- 
trary to all experience and fact. 


It is very evident that hortening the courſe 


of the waters of the Ouſe, which Mr. Golborne 
ſo highly approves, was one great cauſe of the 

misfortunes under which the South level now 
labours. 


But, ſays Mr. Golborne, had hy: river at the 


' ſame time, been cut of a proper width and 
depth, with a foreland and bank on each fide, 


with proper bridges, it would have been com- 


| pleat.—Compleat far what? Not tor the drain- 


age of either of the levels; for very little of 


the waters of thoſe levels come into it, nor 
was it deſigned for that purpoſe. 


That it would have been more compleat for 


the bringing down the waters of the Great 
Ouſe in the time of land floods, in a more ſafe 

and proper manner, and would have prevented 
them ſpreading over the wide waſhes, ſo mju- 

diciouſly provided for their reception, as alſo have 


ſcreeged 
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ſcreened the waters from the force of the winde, 


and thoſe violent agitations with which it was 
impelled and daſhed againſt the banks; and 
that river once made deep might have been fo 
| preſerved and improved, that the /eve/s would 

| have been better ſecured, that the many ruinous 
and deſtructive breaches which have been made 
in the banks on both ſides of the waſhes might 


have been prevented, and the greateſt part of Cr 


the expence of C1 5, ooo, which has been ex- 
| . laſt twenty years on the Bedjord 


: bank might have been ſaved, may be very Ta- 


tionally concluded. But all this would have | 
contributed very little to the drainage of the | 
South level; the waters left to make their paſ- 
ſage through that, viz. the waters of the Grant, | 
Mildenhall, Brandon, and Stoke, with all the | 
other ſmall /odes and drains, are the waters! 


which now annoy that /eve/, which for wa 


of proper banks, deep and large rivers, and open Fo 
and free paſſages, overſpread and inundate it. 
| Theſe are the misfortunes that /eve/ now la- 
bours under, and the evz/s conſpicuouſly point 


| out the remedies, The imbanking and deepening 


the rivers, and the removing all dams and ffop- | 
pages, and making a free paſſage for the waters. | 
It is therefore not a little remarkable, that Mr. 
Golborne ſhould be ſo exact in his obſervations | 
and ſo copious in his enumeration of the bad 


effects of the contracted dimenſions of Sutton 


and Mepal bridges, placed on a river which was | 

formed on purpoſe to be overfwed, that the 

water might be ſpread over the waſhes, That he | 
HEL ſhould 
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ſhould overlook or paſs it by, as a matter not 
' worthy of attention, that Denver fluice was ori- 
ginally ſet acroſs a river of one hundred and 


fifty feet wide, the bottom of which was four- 


teen feet under „oil, and where the waters of 
all the rivers in the ſouth level unitedly paſſed, 


and was conſtructed with three water-ways of 
only fifty four feet clear in the whole, and 
founded on a dam raiſed acrois the river of eight 
feet in herght for that purpoſe. (See Badeſlade's 
hiſt. page 68). It is indeed very poſſible that 
as Mr. Golborne came a ſtranger to the country, 
and had ſo ſhort a time to be acquainted with 
the Biſtorical facts relating to it, this might be 


2 matter he had not been apprized of; for ſure- 
ly if he had, he muſt have been much more 


ſtruck, with its effects, than he was with the 
effect of the bridges in his obſervations of the 

Neu Bedford, which occaſioned the waters there 
to expand over the waſhes, and form a lake of 
half a mile wide, and ſeventeen miles long. If 
ſo, what /z than the inundating and drown- 
ing of the whole ſouth levelt in the time of land 
floods, muſt he have concluded to follow from 


ſuch obſtructions and contraction in the paſſage 


of the water through Denver fluice, as before 


mentioned. This was one of the works which 


Mr. Golborne will undertake to vindicate the 
idea of, and which he ſays was founded * 
ſound principles. 


This was the fuice, the FRO of which 


Mr. Badejlade has proved, were kept ſhut for fe- 


veral an together, by the waters of the N 
Bedford 


2 1 

Bedford river, of which, Mr. G2lborne exclaims 
and ſays the poor fluice was in no fault. The 
evil lay in the wide and ſhallow channel be- 


tween Germans and Lynn, which I have ſhewn 
could not poſſibly be the caſe. And beſides, 


before Denver fluice was erected, and the new | 
Bedford river was cut, if Sir Clement Edmonds's | 
report and many other teſtimonies are to be 
credited, (of which I apprehend Mr. Golborne \_ 
will not admit the leaſt doubt) there never was 


any ſuch thing as a wide and ſhallow channel 


between Germans and Lynn. At that time the | 
channel was wide and deep, ſo deep that | 
great barges and eels uſed to paſs between Lynn | 
and Salters Lode at low water; and Lynn bauen 


though 200 yards wide, was then ſo deep that 


the bottom of the channel was above thirty feet | 


under foil. (See Badeſlade's hiſtory, pages 62 
and 104). 


Here it may be e, that there is no 
ſuch neceſſary connection between wide and 
ſhallow channels, and narrow and deep channels 


as Mr. Golborne ſeems to ſuppole. Wide chan- 


nels may be made and preſerved deep by a great | 
quantity of water paſſing with great velocity 


through them, and by an increaſe of quantity 


they may be enlarged and improved both in 
breadth and depth, as appears tohave been thecaſe 
with the Ouſe for the ſpace of near four hun- 


dred years, from the time of king Edward I. 


1292, to the time of the cutting the new Bed- | 
ford river, and ſetting down the Hermitage 


and Denver ſluices, in the years 1650 and 1651. 
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On the other hand, narrow channels having 
ſmall quantities of water paſſing through them 
| . with very {mall velocity, will be apt to choak 
and become ſhallow, by the ſullage and ſoil 6 
brought into them, without a ſufficient force 

of water to drive it through them, as has 
been the caſe with that very part of the 
| channel where Mr. Golborne received ſuch ex- 

tatic pleaſure, from obſerving the wonderful ef- 

fects which a narrow channel has of increafing 
| the power of water, (as he ſeems to think) 
without making any conſiderable addition to 


t its velocity. The proof he gives of the great 

| power of water, when acting in a confined chan- 

W '1 nel, he remarks to have been in a place where 
t | there was (according to his account) but one 
t | foot fall in eleven miles, which implies, that he 

2 | ſuppoſes, the power of the water was not de- 
rived from any increaſe of velocity, but from 
o | ſome occult quality in its nature, hitherto un- 

d J, diſcovered by philoſophers, which it chooſes 


4 to exert in narrow and not in wide chan- 
- | nels. It was ſomething propitious that he 
it | found ſuch effects from it at the time of his 
y | obſervations; had he happened to have 
y | made them in ſome preceding years, he might 
n | not have met with ſuch inſtances of the power 
ſe | of water in that part of the channel, as to have 
1— removed the doubt he had of the increaſe of 
. its power, when acting in a confined channel. 
d- | In the year 1725, about fifteen years after 
ge | the fall of Denver ſluzce, the bottom of the ri- 
i. | ver from Stow upwards, was in many places 
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too high for the neep tides to reach, and gangs 
of barges lay aground for ſeveral days together, 


and were obliged to wait till the ſpring tides. | ; 


put up. (See Badeſlade's hiſt. page 91.) 
From that time to about the year 1752, that 
part of the rivet ſeems to have grown deeper, 


| as appears by Mr. Kinderly's State of the Na- 


vigation, printed in the year 1751, Page 38, in 
which he ſays, the river Ouſe ſo far as it is 
c not above 200 feet broad, is a deep river, 


« from ſeven and eight, to nine feet deep at | 
4% low- water from Denver to Germans and Eau- | 
% Briak; but when it expands to more than | 
_ « half a mile wide for fix miles near Lynn, | 
«© amongſt the broad ſands, it is but ten, } 
«© twelve, and fourteen inches deep at low- | 
« water in many places in the channel. As | 
« to that bar of ſand which lies between Lynn | 
« and Germans, though ſometimes it be leſs, | 
4 as in very wet ſeaſons, or ſeveral wet winters, | 
hen the freſhes were ſo great as to carry 
« off a part of it, ſo that it has but fix feet, or 


«© perhaps under; yet in a very dry time, it : 


quickly increaſes again to the height of eight, | 
© and ſometimes ten feet. Such was the ſtate of 
<< this river, ſays this author, not many years ago 


« and we don't ſuppoſe it is much better fince”. 


Here it is to be obſerved, that the wide | 
part of the river between Germans and Lynn, | 
which for near four hundred years before the | 
erecting of Denver fluice, had been increafing | 


in depth as well as breadth, when it was de- _ 


ptived of the free deſcent of the freſhes, occa- | 
1 Gs ſioned 
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fioned by that fluice and dam, with the great 


quantity of ſide water received into, and re- 


turned from the large and numerous receptacles 


lying above it, and only depended upon the 


ſmall receptacle of the New Bedford; the tide 


waters received into and returned from that, 
were not of ſufficient weight and force to 
maintain any certain and conſtant channel, or 
to overcome the reſiſtance they frequently met 
in their way. By this reaſon the direction 


of their courſes was continually altering, and 


by many accidents the water was often divided 
into ſmall inefficacious ſtreams, and the ſtate 
of this part of the channel came to decay, and 
was continually fluctuating, as a greater or a 
leſſer quantity of freſhes joined the ſmall re- 
turning ebe. Nor were the upper parts of the 


channel between Denver fluice and Germans 


altogether free from ſuch like changes, not- 
withſtanding the confinement of its channel. 


O 


e. Kingerly informs us, that after the re- 


building of the preſent luce at Denver, and 


bis hiſtory of the Navigation was ready for the 
preſs, (which was about the year 1751) ** He 
received letters from ſeveral people of repu- 


* tation, who reſided near the Ouſe, and fre- 
*« quently converſed with the watermen who 


* uſed it; who were unanimous in aflerting, 
«© That the river was then already much fuller 
* of ſand, particularly between Denver and 
«© Stow bridge, than it was, before the ſluice 


« was erected,” 
: I have 


1 

I have been credibly informed by a perſon 
who for ſeveral years navigated the river Ouſe, 
that in the years 1758 and 1759, but more 
particularly in the latter, the river between 
| Denver fluice and Germans bridge was lo filted 
up and /hallow, that in ſeveral places between 
Downham bridge and Stow bridge, and between 
Stow bridge and Magdalen there was not above 

eight inches depth of water at /ow-water; and 
in the neep tides the water flowed only about 
eigbt inches, and the gangs and boats have been 
conſtantly ſtopped during the time of the Neep 
Zides, until the return of the ſpring nw 
| _ This plainly ſhews that the ſcouring and 


deepening of narrow as well as wide channels | 
depends upon the quantity and velocity of the | 
water which paſſes through them; therefore | 
whatever diminiſhes the one without increaling | 


the other muſt be prejudicial to a channel; 
where /o/, ſullage, or ſand, is brought along 


with the water it muſt occaſion. a dropping 


and ſubſidence of it, and contribute to the 
choaking it up, as alſo the making it ſhallow, 


It is with water as with all other ma- | 


terial bodies, its momentum, force, and moving 


pot er, is compoſed of its quantity of matter 


and velocity conjointiy; for this reaſon it is, that * 
where the quantity of matter and the velocity |, 
are proportionably great, its power will be as 


* ; 


ſufficient to grind down and deepen a wide 


channel, as a ſmaller quantity with the ſame 


velocity will be to ſcour and preſerve a narrow | 


channel. 


By 
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By the great e :ti:s of tides and ebbs 


conſtantly received into, and diſcharged out 
of the large and wide rivers, of Severn, 7 hames, 


and Humber, in conjunction with the water 
ſupplied by the ſmall brooks and ſprings, to- 
gether with the floods ſometimes ſhowered down 


by haſty rains, theſe great rivers have been for 


a long ſeries of years conſtantly ſcoured and 
ground down, and made azep as well as wide. 

The depth of a channel is not always owing 
to its norrowneſs, as ſome wide channels are 


much deeper than ſome narrow ones; but the 
depth of channels is owing to the quantity or 
the velocity of the water which paſſes through 
them ; or more properly, as has been ſaid be- 
fore, to both conjointly. Where the ſame quan- 
tity of water which paſſes through a wide chan- 


nel is paſſed through a narrow one of the ſame 
depth, in the ſame time, it muſt neceſſarily 
move with a greater velocity ; which velocity 


| being increaſed, the power of grinding will be 
Increaſed ; for the power of cuirents in diſ- 


turbing or raiſing the ſoil in the channels of 


| rivers, or rolling it along when it is raiſed, 1s 
Proportional to the quantity of the water rub- 


bing againſt it in a given time, and the velo- 


: - | with which it ſtrikes the particles of the 
foul, - 


Mr. Galborns ſeems now to think that the 


| 13 of narrow and deep, and wide and ſhallow 
are znſeparable ; though he once heſitated about 
it, and his obſervations on the preſent ſtate of 
the channel from Denver fluice to Eau brink he 


. thinks 
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thinks. have made it indubitable ; but beſides 
what has been before faid of the alterations in 
that part of channel, Mr. Golborne ſhould have 


recourſe to the obſervations he made in the 


New Bedford river, where ſpeaking of Wel- 


more lake ſluice, (p. 3) he ſays, we meaſured | 
© the width and depth three miles above, and | 


found it fixty-ſeven feet wide, and five 


feet deep. From thence to Wehpore lake 


* ſluice, it ſounded from four feet eight to fix 
feet deep, with a very uneven bottom; but 


* no ſooner had we paſſed the ſluice, than the | 
* preadth increaſed to one hundred and ſeven | 
feet, and the depth was from fix to fourteen 


cc feet. 


before obſerved. 


Having ſhewn the bad effects of * New Bed- 


ford river and Denver fluice in preventing the 


free deſcent of the freſh waters out of the South 
level, I ſhall next conſider their effects upon 


the lower part of the river and the ourfall. 
As Mr. Colborne expects the ourfall will re- 


ceive great advantages from the flux and reflux | 


of an additional column of water, received into 


and diſcharged out of the New Bedford river 
twice in twenty-four hours; which he eſti- 
mates at near forty miles in length of the 


breadth of the river, and eight feet deep at the 


ue end; he mult allow that if a greater 


quantity | 


This is a plain proof that the ideas of narrow | 
and deep, and wide and ſhallow are not always 
to be connected, as the effects depend upon | 
certain particular circumſtances as have been 


brink to Lynn. 
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quantity was formerly admitted into and diſ- 
charged out of much larger receptacles in the 


ſame time, it muſt have had a much greater 


and better effect in ſcouring and deepening the 
channel, and pteſerving the outfall. DE” 

The receptacles, which the tides flowed into 
above the place where Denver fluice was 


erected, were the Oaſe, into which it flowed 
(according to authentic teſtimonies to be met 
with in Badeſlage page 50) about twenty miles; 
into Mildenball river about eight miles; into 
Brandon about ten miles; into Szoke about ſix 


miles. 


At Salter! Lode, which is but about half a 
mile below Denver fluice, before the erection 
of that ſluice, an ordinary ſpring tide flowed 

about twelve feet; and at Harrimere, the place 
| where the Great Ouſe uſed to join the Grant, 
about twenty miles above Denver fuice, the 
water by ſuch tides was raiſed about four feet. 
(See Badeſlade's hiſt. p. 12797. 


From which circumſtances a probable calcu- 


lation may be made of the quantity of the tide 


water admitted into the afore- mentioned re- 


ceptacles, and a reaſonable compariſon may be 
drawn between that quantity and the quantity 
at firſt received into the New Bedford river, as 
likewiſe between that and the quantity which 


Mr. Golborne ſuppoſes will be received into it 
by means of the intended new cut from Eau- 


The river Ouſe, where Denver fluice now 


ſtands, was about one hundred and fifty feet 


> RT wide; 


Ss i 
wide; it may reaſonably be ſuppoſed that it 


might be about one hundred and thirty feet 


wide at leaſt, upon an average from thence up 
to Harrimere tor the length of about twenty 


miles; the flow of the tide being twelve feet 


at Denver ſluice, and four feet at Harrimere 


 m-kes the mean flow to be eight feet. This 

conſtitutes a quantity of ide water equal to a 
column of eight feet in depth, one hundred and 
thirty feet in breadth, and twenty miles in 


Jength. If it be ſuppoſed (as I have not ex- 
amined the dimenſions) that Mildenball river 
is upon an average about thirty feet wide, ſo 


far as the tides flowed into it. viz. to the diſ= | 
tance of eight miles; and that the mean flow + 
of the water was about four feet, the ſame as 
at Harrimere, the quantity of water flowing | 
into it would be equal to a column of four feet 


in depth, thirty feet in breadth, and eight miles 
”_ A FEE RS 5 

If Brandon river be ſuppoſed to have been 
forty feet in breadth, as far as the tides flowed 
into it, which is before ſtated to be about ten 


miles, though from ſeveral teſtimonies to be 
met with in Badeſlade's hift. it appears to have | 
been much more; and if the mean flow of the | 
tides into it be ſtated at fix feet, as it ap- 


proaches nearer to Denver fluice, where the 


flow is ſtated at twelve feet. This was the | 


moſt principal river in the South level next to 
the Great Ouſe, being formerly denominated 
the Little Ouſe; the quantity of tide water re- 


ceived into it, will be equal to a column of 


fix 


— 
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ix feet in depth, forty feet in breadth, and ten 
miles in length. 


If Stoke river be ſuppoſed to be twenty-five 


feet in breadth upon an average, ſo far as the 


rides flowed into it, which is ſtated at about 
fix miles ; and as that is ſtill much nearer Den- 


ver fſluice where the flow of the tide is ſtated at 


twelve feet, let the medium flow be ſtated at 


eight feet ; this will make the quantity of tide 
water received into it equal to a column of 


eight feet in depth, twenty-five feet in breadth, 
and fax miles in length. 


All theſe quantities added together, and all ; 


| their dimenſions being duly taken into conſi- 
3 deration, they will make a quantity of tide 
water equal to a column of near ſeven feet in 


| depth, ſeventy-ſeven feet in breadth, and forty= 


four miles in length. 
This was the quantity of the tide water, 


. which every ordinary ſpring tide the lower 


3 
| of, by ſetting down Denver fluice, as near as 


ten feet under ſoil, and the depth of the water 


part of the channel and the outfall was deprived 


can be determined by a very moderate and pro- 
bable eſtimate ; for mathematical exactneſs i in 


| fuch caſes is not to be expected. 


Now let it be conſidered what receptacles 


I were ſubſtituted in lieu of thoſe taken away; 


there was a new river made upon the higher 


I ground, about five or fix feet in depth, one 
hundred feet in breadth, and about — 


miles in length. 
The low water-mark in the old river was 


at 


"ap 
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at that time was about ſour feet; conſequently 


the bottom of the old river was fourteen feet 
under ſoil, which was eight feet lower than | 
the bottom of the New river ; for which reaſon | 


it is ſaid, there was a dam of eight feet high 


made in the Old river, to bring its bottom to | 
the ſame hanging level with that of the new 
one. (See Badeſlade's hiſt. p. 68 and 69). As | 


the tide flowed twelve feet at Denver flutce, 


and the bottom of the New river was four 
feet higher than the low water-mark in the | 
Old one, the tide muſt riſe four feet before it 
came to a level with the bottom of the New | 
cut. What water there might be in the New 
river at the time of /ow water is uncertain, but . 
it may reaſonably be ſuppoſed it might beat | t 
leaſt two feet, (as the aforeſaid dam muſt have | 
raiſed the low water-mark anſwerable to the | 
water deſcending in the New river); if ſo, | 
the tide muſt riſe fix feet above the ancient low 
water- mark at Denver ſluice, before it could 
proceed up the New River. As the tides be- 


fore and at the time of ſetting down Denver 


 fluice flowed about five hours and an half at 
| Lynn, {fee Badeſlade's hiſt. p. 61) if it be ad- 
mitted that it flowed four hours at Denver 
Juice it is as much as can reaſonably be al- 


lowed; therefore its time of flowing into the 


| New Bedford river may be ſuppoſed about two 
hours ; and as that river was made (nothing 
appearing to the contrary) of an uniform depth | 
of ſix feet under ſoil, it muſt neceſſarily have | 

had the ſame declivity with the ſurface of the. 


lands 


— 
- 
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lands through which it was cut, which, ac- 
cording to Badeſlade was about fix inches per 


mile. (See page 18 of his hiſtory): He ſays in 
ſuch an eaſy diſcent the motion would hardly 
be perceptible, (lee page 83) if it is allowed, as 
in this caſe it well enough may, that the tide 
—_— to near a level abe it will then fol- 


from the proportional activity of that ri- 
ver, that the tides flowed about twelve miles 


into it, which is agreeable to what is menti- 


oned in Badeſlade's biftory (page 57). But to 
make the molt of it let it be ſtated at fifteen 


miles, according to evidence given in before 
the Hou/e of Commons in oppoſition to a peti- 
tion preſented by the corporation of Lynn, for 


the removal of Denver fluice, in the year 1696; 
(ſee page 70, of the aforeſaid hiſtory). From 
theſe circumſtances it will appear that the 


quantity of tide water received into that river 
in an ordinary /pring tide was equal to a co- 
lumn of three feet in depth upon an average; 


| but to make allowance for ſome ſmall differ- 
| ences in the time of flowing, and other mi- 


nute circumſtances, not eaſily brought into ac- 
count, let it be eſtimated at four feet in depth, 
one hundred feet in breadth, and fifteen miles 


in length. Such a quantity is little more than 


one fourth part, that every ſuch tide put in- 


to the ancient receptacles before the building 
of Denver ſluice acroſs the natural Great river 
| below them all. But though fo great an abate- 
ment of the ebbs repeated twice in every 
twenty-four hours during the courſe of the 


ſpring 


( 56 ] 


ſpring tides muſt have been very prejudicial to 


the lower parts of the channel and the ouzfall, 


and rnuſt have occaſioned them to it up and 


grow ſhallow, yet theſe were not all the ill effects 


which aroſe from this pernicious work. 


The New Bedford river being cut ſo ſhallow | 


that the ſpring tides could not enter it until 


they had riſen at the ſluice near half the time | 
of their flowing, during that time, all the wa- 


ter which came to that place, and all the water 
which did not enter the New river during the 
time of its flowing was entirely ſtopped, and 
made ſtagnant, for want of force to keep it in 


motion; and ſuſpending the fuliage and and 
with which the water was loaded, and which { 
It had copioully rolled up, it ſubfided and ſettled, | 
by the fluice doors being kept ſhut until near | 
low water, and the freſhes at the firſt opening | 
deſcending very ſlowly out of the South level. 
The ebbs in the new river immediately follow- 
ing the falling of the water at the ſuice, and | 
ſubſiding gently with it, (as is always the caſe | 
where the limits of Big water are not far diſ- 
tant from one another) the quantity of the ſub- | 
fided foil and ſand was oo great, and it became | 
too well /ett/ed to be all removed and carried | 
away by the return of the eis; for which rea- 
fon that part of the river muſt have been ſooner | 
and at firſt more filted up than the 4% 


er parts. That it was ſo in fact, appears by 
the hiſtorical accounts of it. Badeſſade (in p. 85 
of his Hiſtory) ſays, Hence it came to paſs, 


the river filted up more between Salter“ 
55 | cc lode 
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t bode and Lynn, than between Lynn and the 
© a,” However the ill effects of theſe works 
ſoon became general; the river Ouſe both above 
and below the flaice, which for about four 
hundred years, at leaſt, before, had been con- 
tinually improving, and growing both wider 
and deeper, inſomuch that Sir Cement Edmonds, 
upon the view taken in 1618, before theſe 
works were done, pronounced it to be 2 beſt 
- ſewer of all that country; and reported, that 
the country along the river fide, both in Cam- 
bridgeſbire and the iſle, being à very rich ſoul, 
well inhabited, and not otherwiſe much troubled 
with water but in winter, and by land floods. 
(See Badeſlade p. 29). All the rivers in a 
ſhort time became choaked and filted up, and 
the drains for the diſcharge of the water were 
ſtopped. Their channels being formerly free 
and open received ſuch quantities of water by 
the flood from ſea, that large barges and veſſels 
containing from twenty (ix to thirty chaldrons 
| of coals were navigated with great eaſe up to 
Cambridge. VV 
Theſe and ſuch like veſſels were fo quick in 
their paſſage, and ſo frequent in their returns 
to and from Cambridge, and all other places 
which the navigation extended to, that four- 
ſcore ſail of (hips and barks ſrom two hundred 
tons downward, have made fifteen or eighteen 
voyages in a year to Newcaſtle for coals and 
alt, by the diſpatch that has been given them 
at Lynn by theſe means. In that part of the 
river between Lyn and Sa/zers' lode great 
1 5 barges 
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barges and keels uſed to paſs at /ow water. In 
Lynn harbour the ſhips rode afloat at w- 


water, and the ebbs were ſo rapid that they | 


were obliged to be moored with a cable ex- 
traordinary. (See Badeſlade's hiſt. p. 56, 60, 65.) 


After the New Bedford river was cut, and | 
the Hermitage and Denver fluices were ſet down, | 
the rivers received immediate damage; the free | 
deſcent of the waters out of the South level was 
prevented; and from being only troubled with ( 
water in winter, and in the time of floods, it is 


become, in a great meaſure, continually. ſur- 


rounded, as Mr, Golborne in his report very 


well deſcribes. 


The large barges and eels employed in na- 
vigation were ſoon obliged to be laid afide, and | 

ſmall boats of eight or ten chaldron of coals | 
were ſubſtituted in their ſtead ; and even they | 
were navigated with great difficulty, charge, | 
and delay for want of water. The channel | 
between Lynn and Salters lode, where large 
barges and keels uſed to paſs at le water, 
ſuch veſſels could not paſs at high water. In- | 


deed, as I have before obſerved, the ill effects 


of theſe works became general, which may be | 
ſeen by the hiſtorical account given of them, | 
and the many authentic teſtimonies to be met 
with in Badeſlade s hiſtory, to which I muſt, 

for further ſatisfaRion, beg leave to refer the 


reader. 


"Theſe are the works which Mr. Golborne 
will undertake to vindicate the idea of, as 


founded 


a © 
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founded upon ſound principles, and according 


to the eſtabliſhed rule of draining. 


A general rule for draining laid down by 
Sir Cornelius Vermuyden himſelf, (in his diſ- 
courſe on the draining of the fens, page 7) is 


the imbanking all the rivers on each fide, and 
leading away the downfall by drains and fluices. 


How far theſe works which Mr. Golborne 


| undertakes to vindicate the idea of, agree with 
this general rule for draining muſt be left to 


his own conſideration. 
Mr. Golborne in page 8 of bis report takes 
occaſion to obſerve, that Mr. Badeflade has en 


dieavoured to prove that Denver Juice was the 
? cauſe of the loſs of the ouzfall. 


That Denver fluice and the New Bedford 


river were not only the cauſe of the loſs of the 
_ outfall, but of filting up the river below it, 


the decay of the rivers-in the South level above 
it, and the hinderance of the free deſcent of the 


waters out of it, has been proved by the reaſons. 
and facts before advanced; it is allo confirmed 
by many other remarks which Mr. Badeflade 
has collected, as well as by the opinion of 
other perſons of known abilities, and great ex- 
perience in the operation of tides, and the 
principles of drainage, founded upon the ob- 
ſervations they have made of theſe works. 


Mr. Labelye having examined and taken a 


view of the great level of the fens, ſpeaking of 
Denver fluice, pages 19 and 20, ſays, But 


* the reader mult excuſe me if I dwell a little 


40 longer upon Denver fluice, and deſcribe it a 


H 2 little 
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& little more; for to that ill- formed, and Rill 


* worle executed project, I cannot help attri- | 


« buting the greateſt part of the miſchies that 
« have enſued, viz. The almoſt total loſs of 
4 an outfall to the fens, the ruin of the naviga- 

tion to Lynn, and the deplorable ſtate of the 


« fens, eſpecially the South level in very wet B 


* years or after an extraordinary tide.” 
After aſſigning the reaſons for his opinion, 1 
he concludes, and ſays, Whoever was the 
4 director of this work, whether Sir Cornelius 
* himſelf, or as he had been told, Sir Jobn 
« Frith, of the borough of Southwark, ( a man 
« famous amongſt the boys for his celebrated 


& Fleet ditch) he muſt be taxed with an igno- | 
* rance which was almoſt criminal, if the | 


* miſchiefs and ill conſequences thereof are at- | 


4 tended to. 
From the obſervations of ſome others, it has | 
been aſſerted, Chat the art of man could not bave 


contrived two more pernicious engines than Den- 


ver fluice and the Hundred-foot, (i.e. the New | 
Bedford river } to ruin navigation and drainage. 


(Badeſlade's hiſt. page 82). 

\ Theſe are the works which Mr. Golborne 
undertakes to vindicate the idea of, though he 
has not advanced one reaſon in ſupport of them, 
but only his aſſertion, that they were founded 
upon ſound reaſon, and according to the eſta- | 
bliſhed principles of drainage, which he ſays, 


Is TOLEAD THE WATERS BY THEIR SHORT- 


EST COURSE TO THEIR OUTFALL. 
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1 ſhould be glad to know whether Mr. Gol- 
borne conceives this maxim to be always right, 
in all caſes reſpecting drainage; whether, if 
the ſhorteſt courſe to tae outfall was over much 
the higheſt land, or over an hill, it would be 


more advantageous to the draining of a low flat 


of land, than to take a more round about courſe 


in a /ower fituation.. 


But in oppoſition to all this reaſoning and 


facts, Mr. Golborne puts a queſtion which he 


ſeems to think, muſt entirely overturn the 


whole. 


Mr. Badeſlade, ſays has endeavours to prove, 
that Denver fluice was the cauſe of the loſs of the 


% outfall. If fo, ſays he, How comes it that after 
the 2 
Ul though the breach might not be ſo wide as the 


the fluice was blown up, it was not recovered again? 


old river was formerly, yet the new Bedford river 


being open, muſt receive as much water as would 


balance the loſs of the quantity prevented from 


E- flowing through the breach at Denver fluice; and 


why is it, that with all the waters, the river was 
not improved, and the autfall recovered ? 
Here are two queſtions propoſed, which 


 _ without attending for the preſent to what Mr. 
Badeſlade may have ſaid about them, 1 ſhall a 
| little conſider. 


The firſt queſtion is, How it comes about 
that after the ſluice was blown up, the outfall I 


was not recovered again? 


The ſecond queſtion is no more than a re- 
petition of the _ 3 
| The 
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The inquiry is reſted upon this foundation; 


if after the blowing up of the ſluice, the tide 


waters received into the rivers above it were as | 
large in quantity, as they were before the ſluice | 
was erected, (as Mr. Golborne ſuppoſes they | 
were, ) how comes it, that from the ſame quan- 
tity of tide water received, the ſame effects 
| ſhould not be produced, which had taken place 


before the erection of the ſluice; that is, how 
did it happen that the lower part of the chan- 
nel was not in like manner improved and the 
outfall recovered. 5 Mp bd og 

For a ſolution of this queſtion it is neceſſary 


to know, what was the condition and ſtate of | 
the channel and onutfall at or about the time the 5 
 _fluice was blown up, and the alteration that was | 


made in the channel at that place by its fall. 


Immediately after Denver ſluice was erected, | 
the river below it was ſilted up eight feet, to an 

hanging level with the bottom of the New | 
Bedford river. From that time following, the 


river between that ſluice and Lynn, and the har- 


bour and channel below the town were conti- | 
nually growing worſe; inſomuch that part of | 
the channel in the harbour was in a few years 

entirely loſt, and that to the ſea was greatly | 
damaged. The mouths of the drain, and | 
gools in Marſh-land, by which the lands were 
dtrained into the Ox/e, between Denver flutce | 

and Lynn, were all ſtopped, and filted up, and 


the river as has been before obſerved brought 


into a general decay, as may be ſeen in the | 


biftory before referred to; it muſt follow of 
oy courſe 
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courſe, that at the time of the blowing upof that 


fluice, the river was in a very bad ſtate; the 
bottom was at leaſt eight feet higher at that 


lace than it was before the ſluice was erected, 


when the tides uſed to flow f welve feet above 
low water-mark ; that is, as the depth of the 
water at low water was then four feet, it roſe 
ſixteen feet above the then bottom; and if there 
vas at the time of the blowing up of the ſluice, 
only two feet water at low water, the ſpring 
tides could riſe only ſix feet, the ſame as before 
mentioned at the mouth of the New Bedford. 


The declivity of that river having been eſti- 
mated at about ſix inches per mile, and as the 


ceourſe of the old river from the Hermitage to 
Denver fluice was about thirty miles, and that of 


the new river is only about #4wenty, it muſt be 
allowed that the proportional declivity of the 
old channel is leſs in proportion, as its courſe is 
longer than that of the new one. Therefore it 


may reaſonably be eſtimated at about four inch- 
es in a mile; and if it be admitted that the tide 


received into that channel upon the blowing up 


of the ſluice might riſe nearly to a level with 


the high water-mark there, it would follow 
that the tide would then flow in that river 


about eighteen miles above Denver fluice; not 
that theſe eſtimates can be ſuppoſed accurate, 


or mathematically true, but being founded up- 


on probabilities and a parity of reaſoning, they 
Now ſtand much preferable to mere conjectures, 
and may convey clearer ideas of compariſon 


into the mind than can be made without them. 
From 
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From theſe circumſtances it will follow, that 
the quantity of the zide water received into the 
old river upon the blowing up of the fluice, in 
an ordinary ſpring tide, (ſuch a one as uſed to 
riſe twelve feet before the ſluice was erected) 


would be equal to a column of water of the 


average depth of three feet; and (if the entrance 
of the river had been quite clear) of the breadth 
of one hundred and fifty feet, and eighteen 
miles in length; but as the water- ways, in that 
part of the {luice which was left ſtanding, were 
in the whole but ezzhry feet, and much rubbiſh 
was left in the river, which greatly obſtructed 


the influx and reflux of the tide, (ſee Badeſlades 
page 86) conſiderable abatement might 
_ reaſonably be made on that account; but let- 


hiſt. 


ting it remain as above ſtated, if to the quantity 
of tide water received into the old river be 
added that received into the New Bedford, as 


has been before ſtated, the ſum of thoſe quan- 
tities will be equal to a column of water of 


three feet in depth, one hundred and twenty 
ſeven feet in breadth, and thirty three miles in 


length; but it has been before ſhewn, that | 
the quantity of tide water admitted into tbe 


ſeveral ancient receptacles above Denver fluice 
before it was erected, in the courſe of ſuch a 


| tide as is before mentioned, was equal to a co- 


lumn of water of even feet | in depth, ſeventy 


| ſeven feet in breadth, and forty four miles in 
length; more in proportion by about 100 to 


53» Or nearly twice as much as was received 
into the New Beaford and the Old river toge- 
ther, 


— 


E 
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ther, at the time of the blowing up of the 
 - Eo» 
his of itſelf affords a ſufficient anſwer to 
Mr. Golborne's queſtion, viz. Why is it that 
ith all the waters the river was not improved 


and the outfall recovered? The anſwer is, 
there was little more than Ha the quantity, 


and not half the force and power to effect it. 


However this addition had for a time a pro- 
ortional effect; for in the firſt two vears after 


the fall of the ſure, being dry years, the river 


was conſiderably ſcoured out, and deepened, in- 
ſomuch that the outlets for the waters from 


*« the hundreds of Marſbland and Clackcloſe 


3 Bs © the Ouſe between Salters Lode and 
_ * Lynn, which half a century paſt had loſt 


* their way to ſea, began to find it again. Na- 
vigation in the lower part of the river between 


Denver fluice and Lynn became more certain, 

| eaſy, and leſs chargeable, though it was only 
] the ſpring tides which were received into either 
the new or the old rivers, the bottom of the 
river below the {luice having been long filted 


up too high for the Neep tides to reach them. 


| From the higher ſituation of the New Bedford 
river it happened, that by the more early ebb- 
ing of the water in it, and by the freer admiſ— 
ion it had into the dl river, than it could have 
during the flow of the tide down towards 


Lynn, it joined the tide warer ſtill flowing in- 
to the old river, and reverted with it, ſor the 
{pace of about an hour every tide. Wet ſea- 
ſons ſucceeding thole dry years, the land floods 

. which 


[60 } 
which had been prevented from reverting into 
the river, whilſt the ſluice was ſtanding, took 


their free courſe through the remains of the | 


ſluice. In November and December 1720, 
the land floods coming down the New Bedford, 


ran violently up the od river without any in- 


termiſſion for twenty-one days together; and 
by theſe means the bottom of the old river 
above the ſluice, by the great quantity of /o// 
and /t forced into it was ſoon raiſed almoſt as 
high as the ſurface of the ferns: this in the year 

169 5 was proved by plumbing'in the preſence 
of the late Sir Henry Hobart, Mr. Walpole, &c. 

to have been ten feet deeper than the bottom 


on the Lynn fide, which ten feet were ſilted 
up in the compaſs of fix years; three or four 


feet of which were raiſed with the it carried in 


in the twenty- one days aforeſaid. The bottom | 
of the river being thus raiſed, a great part of the | 


water, which before was received into the old 


river in the courſe of the ſpring tides, was ſhut 

out; for want of the returns of which the low- 

er part of the river grew up again, and the uf; 
lets of the Marſhland waters between Salters | 
(See | 


Lode and Lynn were all choaked up. 
Badeſlade's hiit, p. 86 and 87.) 
In Auguſt 1723, it was found by boring, 


that the apron or ſole of a ſluice at the end of 
Rightforth Lode ncar Stow bridge, which by 
an order of ſewers made at Lynn, September 20, | 
1611, gth of James I. was laid one foot under | 
low water-mark, as it uſually run in the month | 


of Auguſt. This was found to be eight feet 


nine 
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nine inches /ower than the loro water-mark in 
the Ouſe at the time of boring. There for- 
merly had been a depth of four feet water at 
low water; whereas at that time there was 


only about fix inches. This proves, that the 


low water mark at that place was raiſed in 


about the ſpace of one hundred and twelve 
years ſeven feet nine inches, and that in the 
ſame time the bottom of the river had been 


raiſed and ſilted up about en feet nine inches. = 
(See the aforeſaid Author, page 11). e 


Ass the land floods brought down the New 


Bedford river in the year 1720, ran up and re- 


verted into the old river, towards Cambridge, 
for twenty-one days together, upon the return 
of ſuch floods they continued to do the like. 
It appears by a view taken in January, 1723, 
| by Mr. Badeflade, and ſeveral other gentlemen, 
by the direction of the Mayor and chief Magi- 
rates of the burgh and port of Lynn, that the 
freſh floods deſcending along the New Bedford, 


inſtead of taking their due courſe towards the 


ſea, did then run violently through the re- 


mains of Denver ſluice, towards Ely and Cam- 
bridge; and continued to do ſo from the firſt 


of their arrival, till the flood from ſea came up 
to that place; then both the ide from fea and 
Land floods united, and ran together towards 

| Cambridge. But the tide did not put up, or 
ſet into the Hundred foot, or New Bedford river 


at all. In which manner they were informed, 


5 that the fides and land floads had run towards 


Cambridge, for at leaſt a week together, before 
I 2 FF they 
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they came to take the view, and they con- 


tinued running fo for about a week after, when 
they went to take a ſecond view. 


A great quantity of /i and ſilt being carried 


into the old river, by the fieſh waters deicend- 
ing the New Bedford river in the time of land 


| floods, and the tides from ſea joining them in 


their retrograde courſe, without making their 


due returns to ſea, the bottorn of the old river 


was continually more and more raiſed and 


filted up; fo that in Auguſt, 1723, it was 


found that the low water mark at that ſeaſon '| 
of the year though lower than ordinary, was | 
above one foot higher than the foil of the fens. 


(See Badeſlade's hiſt. p. 92 and 93.) 
From theſe circumſtances it will not be very 
difficult to account for the difference of the 


flowing of the like tide at Denver Nice, | in the A 


different years of 1723 and 1777. 


Before the erecting of Denver fluice the low | 
water mark was ten feet under /i, and an or- | 
dinary ſpring tide then roſe twelve feet; that is 
two feet above ſoil. In Auguſt 1722, the low 
water mark at that place was one foot higher 
than the ſoil, conſequently a like tide could 1 
then flow only one foot above lo water-mark, 
and the low water mark at that time was 
lower than ordinary. On the 22d of Auguſt, | 
1723, when the bottom of the river was higher | 
than the ſoil of the ferns, it was obſerved by | 
Mr Badeſlade, that a tide which flowed four- 


teen feet four inches at Lynn roſe only one foot 
ten inches at Denver ſluice, and that it flowed 


. 


5 


Salters Lode Juice to be from ſeven to ſeventeen 
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or run through the remains of the fluice one 


hour after it had done flowing into the New 
- Bedford river; that is for the ſpace of tuo hours 
and thirty-four minutes in the whole, from the 


time of its firſt beginning to flow. From the 


time of its beginning to flow to the time a -- 
high water was obſerved to be one hour and 


thirty-four minutes, and it was always ob- 


| ſerved to be high water in the New Bedford 


river before it was high water at Denver fluice, 


therefore the time of the tides flowing into the 


old river could not be more, than what is adove- 
mentioned. : 


On z5thof June 4777, Mr. Golborne obſerved, 
that a tide which flowed at Lynn fourteen feet 
three inches, then flowed at Denver fluice ſeven 
Jeet two inches; making 


height of the flowing of five feet four inches 


from the former. Mr. Golborne requires to 


know how this difference is to be accounted for. 
l believe from what has been before ſaid, it 
will not be hard to conceive, that it may eaſily 


be accounted for. But to come more imme- 
diately to the point. By the /evels taken in 
April, 1776, I found the low water-mark in 
the Ouſe juſt below Denver fluice to be about 


| fue feet under ſoil, and the depth of the water 


at low water was eleven feet. In October fol- 
lowing it was ſomething altered, and the depth 


| of the water was nine feet ; and Mr. Golborne 
ſays, by his ſounding in 1777, he found the 


depth from the end of the New Bedford ta 
feet; 


a difference in the 


1 

feet; that is about ſeven feet at the mouth of | 
the New Bedford. In October, 1776, when | 
the depth of the water was nine feet, the low | 
water mark was found to be near /i feet under 


If it is admitted that the low water-mark 


1 


was nearly the ſame at the time Mr. Golborne | 
obſerved, though according to the ſounding it 
may be ſuppoſed to be ſomething lower, it ap- 


pears, that the 4:25 water mark when Mr. 
Golborne made his obſervation, in June 1777, 


was only one foot three inches higher than the 


foil of the fens; but in Auguſt, 1723, when 
Mr. Badęſlade made his obſervation, the bottom 


of the river was grown up to be as high as the | 
foil of the fens; conſequently ſuch a tide, as 
Mr. Golborne obſerved, muſt have riſen fx feet | 
before it came to be ſo high as the bottom of the 
river, and therefore could only riſe one foot 
The tide obſerved by 


tbree inches above it. 


Mr. Badeſſade flowed one foot ten inches, which 


Mr. Golborne; and. it is very evident, that it 
was the oil and it that had raiſed the bottom 


of the river, that occaſioned the difference in 


the height of the flowing of thoſe tides, and not 
the running into the South level, as Mr. Gol- 
_ borne ſuggeſts; ſor it could not 


into that /evel at all, till it had flowed fix feet | 
in height; therefore all the water that run in- 
to that /evel could not make a difference of | 
more than one foot ten inches, ſuppoſing it had | 
all run in as faſt as it flowed without riſing at 
* According to the courſe of its riſing it 
came 


was ſeven inches more than that obſerved by 


poſſibly run 


„ 
came nearly to the ſame ſtandard that the tide 
which Mr. Golborne obſerved roſe to; but as 


it run through a contracted channel into a more 


expanded receptacle, its motion would be ac- 


celerated, and it would not riſe ſo faſt at Den- 
ver ſluice as in the New Bedford river, and the 
tide would arrive at its greateſt height in that 
river before it did at Denver fluice. The ebb 
\ ſooner deſcending reverted with the flowing 
water through the remains of the ſluice, until 
|| the water to /ea-ward, as Mr. Golborne rightly 
| obſerves, had ſubſided ſo low as to prevent it. 
The water flowing in for about the ſpace of 
| two hours, at the depth of one foot ten inches, 
could never be the occaſion of a difference of 
five feet four inches in the height of the flowing 
of the two different tides before-mentioned ; 
for to have done that, the tide muſt have run 
| through the remains of Denver ſluice almoſt as 
| faſt as it roſe from the firſt of its flowing ; 
which it could not poſſibly do, as the bottom 


low water-mark at the time of Mr. Golborne's 

obſervation. „„ 
How Mr. Golborne from ſuch a diſtreſſed 
ſtate of the river and the forth level, fo evi- 
dently occaſioned by the effects of Denver fluice 
and New Bedford river, could infer, that the 
outfall could receive no advantage from the 
| tides flowing into the ſouth level, if Denver 
1 Aulce was removed, the tides received into 
| their antient receptacles, the level properly in- 
5 banked 


of the river was grown up fix feet above the nh 


01 


| banked, the rivers deepened, and the free de- 


ſcent of the land floods through that /evel not 5 


hindered by the waters of the Ouſe flowing 


ſo rapidly down the N] Bedford river The = 


event plainly ſhewed and proved, that before 
the New Bedford river was cut, for turning the 


water of the Great Ouſe out of its old natural | 
courſe, and the ſetting down of the Hermitage | 
and Denver ſluices, that the river above, and 
the channel below, were continually wearing 
deeper and larger; the ourfall continually im- | 
_ proving, for three or four hundred, nay, ac- 
_ cording to very good accounts, ſix or eight | 
hundred years ſucceſſively, down to the very | 
time of executing theſe works; and that with= - 
_ out zmbankments, or very little, if any aſſiſtance 
of art, is indeed very remarkable; eſpecially | 
when it has deen ſo plainly ſhewn, that all 
the miſchiefs and injuries which aroſe after | 
the falling of Denver fluice, were owing to the | 
ill effects that it and the New Bedford river 
jointly produced before, and what the latter 
ſingly occaſioned afterwards. That there was 
no want of an inlet before the execution of 
thoſe works is very evident, from the great 
quantity of tide water every ordinary ſpring 


tide conveyed into the ſeveral large and re- 


mote receptacles above the place where Denver | 


uice was put down; the whole quantity cf 


which, upon a reaſonable and probable caicu- | 
lation as aforeſaid, equalled a column of water | 
of ſeven feet in depth, ſeventy ſeven feet in 


breadth, and forty four miles in length, be- 
ſides 
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| fides the great quantity that filled that part of 
the river between Lynn and Denver ſluice; ſome 
parts of which were a full mile in breadth, as 


appears by a petition preſented to Ed ard III. 


ſo long ago as the year 1342. By a petition pre- 


ſented to king Richard II, it appears, that in 
1378, the haven at Lynn was then 40 perches 
wide at 16 feet to the perch, the ancient width 
of which had been only fix perches, and for that 
reaſon it was requeſted that it might be ſtrait- 
ened. Something of this ſort probably was 


done, but the force of the tides joined with the 
great quantity of the freſhes, ſoon enlarged it 
again; and by a verdict of ſewers held at Welt 


and Stowbardolph, in the year 1596, in the 8th 
of Elizabeth, it was ſaid, that the banks of 


Marſbland could not then be preſerved, with- 


out there was ſome proviſion made for ſtrait- 
ening Lynn haven, which was then wider than 
it was wont to be, and cauſed the flood to riſe 


at Salters lode one foot higher than it was wont 


to do within twenty years preceding. Upon 
a view taken by the commiſſioners of ſewers 
the 14th of Auguſt, 1618, of the river Ouſe 


from Salters lode to the outfall at Lynn, they 


found a very large and quick river, much 
increaſed in depth and breadth. (See Badeſlade's 


| hiſt. page 7). Sir Clement Edmonds, in his report 
do the lords of the privy council, from a view 
| of the commiſſioners of ſewers taken in the ſame 
year and month, at which he was preſent, ſays, 
The river Ouſe coming along by the towns of 
Bedford, Huntington and St. Ives, and ſo paſſ- 
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ing down to its outfall at Lynn, is a goodly 
fair river throughout, and from below Ely 
downward runneth with ſuch a current, that 
it is abſolutely the beft ſewer of all that country; | 
and along by the river ſide, tis a very rich ſoil, 

both in Cambridgeſhire and the Iſle, and not 
_ otherwiſe much troubled with water, but in | 
winter, and in time of foods; and would not | 
have happened probably but for the weeds, 


eweeres, and barges in the river, which obſtruct- 


ed the paſſage of the waters. For the outfall 
of the river Ouſe is ample and great, and give | 


large Talat, for the waters deſcending from the | i 


inland countries : but then alſo for the ſea, which |. 


cometh in with ſuch a tide, eſpecially if a north- { 
erly wind blows, and it meets with a land flood, | 
that divers towns in Marſhland are in danger of | 


| being overfiowed and ſurrounded; and therefore | 
by their petition defired, that the haven might be | 
| firaitened in ſome place near Lynn to keep out the \ 
fea; alledging, that the ſaid haven had, in the 


memory of man, been narrower axd ſhallower, | 


than it was at that time. (Badeſlade's hiſt. page 


11). That the outfall is now as open and large 


as ever it was, and has for ſome time been con- 


tinually enlarging, ſo that the admiſſion of the | 


tides has been greatly increaſed, and the wa- | 
ters have riſen conſiderably higher, than in the 
memory of man, they have been wont to do, | 
is a circumſtance commonly known to naviga- | 
tors, and all others acquainted with the harbour 


of Lynn, who have made any obſervations up- | 


on them. | 
The 


| 


„„ 
The want of a proper and ſufficient inlet for 
the tides, has not occaſioned the obſtructions 
which Mr. Golborne ſo emphatically complains 


of, but the hinderance of the free deſcent of 


the freſhes out of the ſouth level, and the ſtop- 
page of the tides out of the large receptacles a- 
bove Denver ſiuice, which they anciently uſed 


do fill twice in twenty four hours. There does 
not appear to be the leaſt reaſon to doubt, but 

28 thoſe two powers joined formerly improved 
a narrow and ſhallow channel, of only about 
| four or fix poles wide, to a deep and wide one, 
| of about a mile in breadth, and ſo maintained 


it for ſome hundreds of years; I ſay, there is 
no reaſon to doubt, if thoſe two powers. were 


* again properly united, they would be ſufficient 
to remove all obſtructions. and recover a deep 


channel and a good outfall.. If nothing more 


is wanted than a ſufficient quantity of water to 
deſcend in the laſt guarter's ebb, this is much 
more likely to perform it than what can be re- 

_ ceived into the New Bedford only, by the new 
| cut from Eau Brink to Lynn, which Mr. Gol- 


borne propoſes z or as I apprehend, by any 


| other means which can be thought of, not even 
ĩ it were poſſible to force into it fuch a column 

of water as would flow eight fect in depth at 
Earitb. This however I apprehend to be al- 


together impoſſible, without the bottom of the 


tiver was to be /owered nine feet at Earitb, and 
| foleſs in proportion downward, that the whole 
preſent fall of nine feet might be deſtroyed, and 
the bettom brought upon or under the hori- 


K 2 zontal 


1 
zontal /evel with the preſent low water- mark 
at Denver ſluice. Then ſuch a tide as now flows 


there about eight feet, might flow nearly as 
much at Earith; and if the low water-mark 
at Denver fluice was reduced four feet lower 
than it now is, it would have a fall of four | 
feet, which is about two inches and an half in 

a mile to bring it down. But Mr. Golborne 


does not mention the deepening the New Bed- 1 
ord by hand, as any part of the work which he | 


propoſes to have done, but ſeems to expect 
every thing from the new cut from Eau brink | 
to Lynn, and from the effect that will have of 
reducing the low water-mark at Denver fluice | 
four feet lower than it is at preſent. Tt 
If nothing is intended to be done at the bot= | 
tom of the New Bedford in reſpect to deepen- 
ing of it, then all that the reducing the low | 
water-mark four feet at the /awer end of it can | 
_ poſſibly do in that river, is the adding four feet 


more fall to its waters, and bringing the pre- 


ſent fall of nine feet up to thirteen feet, which {| 
will proportionably accelerare the velocity of | 


the current. As the velocities of all heavy 


bodies, (fluids as well as ſolids) are increaſed 
in the proportion of the ſquare root of the per- 
pendicular ſpaces through which they deſcend; | 
it in this caſe will be, as the ſquare root of | 

nine, which is equal to three, is to the ſquare | 


root of thirteen, which is ſomething more than 


three and fix tenths ; ſo is the preſent velocity 
to the increaſed velocity; that is, the preſent 
velocity to the increaſed velocity will be nearly 
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in proportion of thirty to thirty-ſix, or about 
one fifth part greater than it now is; as in 
channels of equal breadth, where equal quan- 
tities of water are carried through in equal 
times, the depths muſt be in a reciprocal pro- 
rtion to the velocities of their currents. 
It follows in this caſe the diminution of the 
depth, or the reduced depth will be to the 
_ preſent depth as thirty to thirty-ſix; that is, the 
preſent depth will be reduced about one fixth | 
part of what it now is. In the year 1776, 
when I took the /evels of the New Bedford ri- 


ver, the average depth between Earith bridge 


and Sutton cbain was about fix feet, the water 
in that part of the river would be reduced one 
foot. At Earith bridge the depth being then 
about four feet fix inches, it would be reduced 


' | to about zhree feet nine inches; and the depth 
| on the gravel at Sutton chain, being then about 


three feet, would be reduced to about two feet 


J J Ax inches, and all other parts proportionably. 


This would be the effect of the reduction of 
the low water mark at its mouth four feet, in 
reſpect to the low water- marks in that river 


| without deepening the channel. With reſpect 
| to theqnantity of tide water which would be 
| then received into it, if the low water-mark at 
"| its mouth was reduced four feet lower than it 
nov is, a tide which now riſes eight feet at 


that place would then riſe ? welve feet above the 


hb water-mark. As the acclivity of the river 


would be increaſed, and the proportional aſcent 
would be nearly eight inches in a mile, if the 
. Water 
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water aſcended to about the eve! with the high 


water-mark at its mouth, it would flow about 


eighteen miles into that riuer. The quantity 


of water received into it in one tide would be | 


equal to a column of fix feet in depth, (and to 


make the moſt of it) one hundred feet in | 
breadth, and eighteen miles in length; which | 
is not equal to half the quantity carried into | 
the ancient receptacles above Denver fluice, 

which might be now laid open for it. The 
water indeed would deſcend with a ſuperior | 
velocity, but that effect would be loſt in Lynn 


haven. | 


Having conſidered the effect of reducing the 
low water- mark four feet at Denver ſluice in 
reſpect to the New Bedford river, without 


deepening the channel, I ſhall now confider, 


what the effect would be of deepening it in 
fuch a manner as has been before-mentioned, | 
viz. fo as that the tide may riſe eight feet at 
Earth, and form a column of eight feet deep 
at the upper end. In order to effe& this, it 


has been ſhewn that the channel muſt be deep- 
ened at leaſt nine feet at Earith bridge, and 


proportionably leſs towards its mouth, which 
can be done no otherwiſe than by manual ope= | 
ration. The natural increaſe of the fall would 
not effect it, as the velocity of the current 


would be inereaſed only about one ih part of 
what it now is, and the addition will be much 


leſs in the upper than in the lower parts. With- | 


out manual operation the tides in their ordi- 


nary flow would not reach it, and therefore 


we could 
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twelve feet in depth at the lower end, and of 
the whole breadth and length of that river, 
was every tide received into it, ſuch a quan- 
'| tity will be equal to a column of water of ren 
Feet in depth upon an average, one hundred feet 
in breadth, and twenty miles in length. This 

is much leſs than what one tide conveyed into 
the ancient receptacles before the erecting of 
Denver ſluice, and therefore cannot be an 
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could not effect it; but admitting the chan- 


nel was deepened in ſuch a manner, as to re- 


| ccive a column of tide water of eight feet in 
depth at the upper end, every tide, the length 

of the New Bedford river is only twenty miles ; 

and that is the length of the column which 


would be received in one tide, and two ſuch 


columns are only equal to one column of forty 
miles in length, which would be received in- 

to it in twenty-four hours. Therefore by the 
word THOROUGH, Mr. Golborne muſt mean 


both the influx and reflux, and in that ſenſe it 
is right to ſay that a column of forty miles in 


length would paſs /hrough it twice in twenty- 
four hours. In comparing quantities, the cir- 
cumſtances ſhould be conſidered in a fimilar 
manner; and I have only compared the quan- 
tities received in one fingle tide, In the cir- 
cumſtances above-mentioned, if a quantity of 


water of eight feet in depth at the top, and 


equivalent for it. Beſides by lowering the 


bottom of the river in ſuch a manner, the pre- 
ſent fall of nine feet will be reduced to four, 
| and 


[ 8 ] 


and the preſent velocity will be abated one 


third part. 
Having plainly ſhewn the impeopriety of 


the plan originally adopted, and the ill effects 
of the works executed in conſequence of 'it, | 
with reſpect to the South level, and compared | 
the quantity of the tide waters received into 
the New Bedford river, with the quantity for- 
merly received into the ancient receptachtt it 
flowed into, before the erection of Denver 
Auice and the execution of thoſe works; I ſhall 
now attend to ſome of the obſervations which 
Mr. Golborne made upon his view; the con- 
eluſions he draws from them, and the works 
be recommends for the ectual draining, and 
giving the — * to the South and middle | 


levels. 


The grand, primary, and principal objeck 


which Mr. Golborne has met with in his pro- 


greſs, is, that calamitous and deſolate ſtate of \ 
the /evels, which is generally known; and as 
generally deplored. Which every friend of the _ 
community, every perſon of public ſpirit, every 
lover of arts, and every one concerned for the 


credit of the artiſts of this iſland, muſt wiſh to 
ſee remedied, and rejoice at the accompliſh- 
ment of it; and muſt like Mr. Golborne ſym- 


pathize with the inhabitants in their preſent | 
 giftreſs. Look, ſays he, which way you will, | 
you ſee nothing bas miſery and deſolation; go 
but half a mile from E/y, and you come to | 
Mziddle Jen, a tract of fixteen thouſand acres. | 
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given up and abandoned; there you ſee the ru- 
ins of windmills, tlie laſt effor ts of an induſtri- | 


ous people. 
If to Ramſey, there you find more than ten 


thouſand aces cocupied by the waters, houfes 


without inhabitants, and lands incapable of 


either paſturage or tillage. 


Great, indeed! are the diſtreſſes, and ed | 


to be wiſhed the remedy ; and ſo unſucceſsful. 


hitherto have been the means, that every plan 
propoſed. for their recovery ought to be wu | 


5 weighed and thoroughly examined. 


In the courſe of the river Ouſe between Den- 


ver Juice and Lynn, Mr. Golborne obſerves, 
that from the former place to Eau brink, where 
the river was properly confined it was deep, 
| viz. from eight to ten feet i in depth, but from 
Eau brink to Lynn where it was wide, he found 
It in general ſhallow, except in ſome particular 
very deep holes, occaſioned by the checks 
* which the current met with in rubbing againſt 
the hard and immoveable ſbores. 


From theſe circumftances he infers, that wa- 


ter paſting through a narrow channel will re- 


ceive a power ſuperior to what it can obtain in 


paſſing through a wide ſpace, even where, there 
is little or no increaſe of 

an inſtance of the great force it receives, by 

paſſing through a confined channel, where the 


its velocity; and gives 


increaſe of the velocity, he ſuppoſes, can be but 
very ſmall; as he makes a fall of only one foot 
in about eleven miles ; (which however by the 


£ levels of the river FO which I took in 1776, 


a * 
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appeared to be about ſeven feet; and in the | 
year 1730, about forty- ſix years preceding, it | 
was found by Mr. Kinderly to be at leaſt five 
feet, as has been elſewhere before obſerved.) | 
But it has been proved before, that water, like 
all other material bodies, can have no force but 
what it receives from its velocity and quantity | 
united, and that where there is a proportional | 
incteaſe of theſe, the effects of its power are as 


ſenſible and manifeſt, and its operations as ef- | 


ficacious, in a vide as in a narrow channel; 
provided that the quantity and velocity are pro- 
portional to the capacity of it. 
After the rebuilding of Denver ſluice and 
the tides were prevented from running into the 


South level, that very part of the river, where = 3 


Mr. Golborne met with ſuch great depths of | 


water, became ſo filted up, that the Neep tides 
could ſcarcely reach Denver ſluice. In ſe- 


veral parts of the river between Denver ſluice 
and Magdalen they roſe only about eight |' 
incbes, and were ſo ſhallow that the /zghters and | 
boats were ſtopped for ſeveral days together, 
and were forced to wait the return of the 


ſpring tides before they could proceed. In this | 


ſtate it continued for ſeveral years, until of late, | 
within the compaſs of about twelve or four- 


teen years paſt, owing, as may reaſonably be | 


apprehended, to two cauſes, The firſt is, the | 
upland waters being, within about that period 


of time, brought down in the time of foods T7 
much guicker and in a more united manner | 


than they formerly were, before the improve- 
| | ments 


TH! 
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1 gations, and better draining were got into. 
Ve | By theſe means, that part of the river Ouſe 
o, paaſſing through the „ens is more frequently 
* | Hilled, and the waters deſcend through the New 
a Bedford river, with more frequent increaſe of 
ly | force. The ſecond cauſe is the conſtant and 
al | late inlargement of the inlet of the tides at the 
mouth of Lynn harbour; by which means all 
f. the large tides riſe higher than they formerly 
; [uſed to do, and conſequently flow farther into 
= | the New Bedford, and increaſe the force of the 
, | ebbs. By theſe two cauſes jointly it has happened 
= M0 that the narrow part of the river between Den- 
1 ver fluice and Germans bridge has been greatly 
be - deepened, but the receptacle for the tide waters 
of being very ſmall, in proportion to thoſe into 
s | which they were formerly received, the power 
= | and force was not ſufficient to take the %, 
e | raiſed in that part of the river, along with the 
ft { waters down to the ſea. As the channel ex- 


1 panded, and its force weakened, the ſoil /ub- 
, | . fed, and the obſtructions below, inſtead of 
© | being reduced, became in particular places con- 
is | fiderably increaſed. This is the reaſon, that the 
lover part of the river between Eau brink and 
Lynn eontinues ſo ſhallow, as Mr. Golborne found 
it to be; and he therefore rightly conclydes, 
that there wants larger receptacles in the up- 
per part of the river, from whence the water 
may return in a powerful body with great ve- 
locity in the laſt quarter's ebb, which was the 
very thing it was deprived of, by putting 
- L 2 _ down 
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down Denver fluice; and is what would be re- 
ſtored to it again, by the removal of that per- 


nicious engine, and the proper imbankment of 
the ſouth level. 


But ſays Mr. Golborne, it would be a moſt 
difficult and expenſive work, to bank out. the 


rivers; for the whole level being brimful of | 
water, there are neither materials to make 


banks of, nor ground for them to ſtand on, as 
the whole is moor. 


From what has been already done it plainly 


appears, that materials may be had to make | 
Baus of, and ground may be found for them | 


to ſtand on. After all, imbankment mutt be 


the method, as it has been long foretold; it cer- 
tainly muſt, and no other method can be effeftual. | 


Let the expence be as great as it can be ſup- 


poſed, unleſs the level is quite abandoned | 
and given up, it muſt certainly be better to | 
adopt it at firſt, than after expending large 
ſums of money in ineffectual expedients (as has 
| hitherto all along been done) be obliged to 
come into it at laſt. If the works propoſed by | 
Mr. Golborne are ſufficient to recover the out- | 
fall, and to give the utmoſt relief to the levels, | 
then indeed there might not be any occaſion 
for it, and J am at a loſs to know why he ſhould 


recommend ſuch an expenſive work, after the 
levels have received the utmoſt relief that can 
be given them. 

From the ſhallowneſs of the channel between 
Bay Brink and Lynn, (the ſounding of which 


he has not mentioned) the increaſe of the fallin | 


that 
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that part of the channel, and the obſervations 
he made of the different flowing of the tide, at 
Lynn and Germans bridge, and at Denver Auice, 


Mr. Golborne concludes, there is an obſtruction 

in the Channel, which keeps the low water- 

mark at Denver ſluice four feet higher, than 
it might or ought to be kept. This obſtrue- 
tion he concludes muſt lie between Germans 
and Lynn. According to the levels taken for 


him, the fall from Denver fluice to Eau Brink 
was only one foot, in the diſtance of about 
eleven miles, and from Eau Brink to ſome ſmall 


diſtance above Lynn, the fall was four Jeet nine 
inches. 


From th: obſervations made by Mr. Gol- 
borne on the flowing of the tides, it was found, 
that a tide which flowed fiftcen feet cleven 
inches at Lynn. flowed nine feet ſeven inches 


at Germans bridge, and ſeven feet nine inches 
at Denver fluice. That it ran up twenty-ave 
minutes after high-water at Germans bridge, in 
which time it es, (that is, it ſhrunk or ſub- 


fided) fifteen inches there ; and it was an hour 
and fifteen minutes in ing rom Lynn to Ger- 
mans, (being {ix miles) and an hour and eight 
minutes in going from thence to Denver Auice, 
near ten miles; ſo that it went after the rate of 


five miles an hour from Lynn to Germans, and 
of ren miles from thence to Denver flutce. 


How Mr. Go!borne determined the difference 


of the time of the tides going from Lynn to 


thoſe places, he has not given information. 
—— 5 
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That the velocity he has aſcribed to it 18 
incongruous to common experience, will ap- 
pear by the following conſiderations, viz. in a 


current running with ſuch a rapidity, as after 
the rate of fen miles in an hour, it would be 


impoſſible to manage and navigate ſuch ſort of 


boats, faſtened together one to the ſtern of ano= | 
ther, in trains of eight or ten in number, which | 
they uſe and navigate withal in the river Ouſe; 
as they are faſtened to one another with ropes | 
in ſuch long trains, they often ſwing acro/5 the 


river, and in ſuch a rapid current would be im- 


mediately overſet or ſunk, which accidents ſel- | 
dom happen in that part of the river. In that 


part between Lynn and Germans, they . are too 


frequently met with, which obliges them to | 
take extraordinary aſſiſtance from Lynn, which | ® 


they generally diſcharge at Magdalen bridge. If 


the tide runs with ſuch rapidity, they could be 


very ill ſpared in that part of the river; beſides; | 


theſe trains of boats, which are commonly call- 


ed gangs of /ighters, are generally haled and | 
towed along by one, two, or more horſes, | 
Walking upon the banks on each fide of the ri- 
ver, by long lines faſtened to a maſt, fixed in 
the foremoſt /;zghter. In a current which runs | 
at the rate of ten miles an hour, it would be 


utterly impoſſible for the horſes to keep the 
lines ſtrait, and free from getting foul of ſuch 
things as may lie or ſtand on the banks in their 
way; beſides which, the boats would be fre- 
quently getting before the horſes, by which 
means they would be pulled backward inſtead 


of 


-_ oy 


VV 


(oO 1] 

of forward, would be ſwung acroſs the river, 
and get foul of each other, and be overſet or 
ſunk. 5 

Such a rapidity of tide is ſcarce to be met 
with, in any of the greater rivers on the coaſt 
of England, except perhaps in the Severn or 
Briſtol channel, where they riſe to the height 
of thirty or forty feet; in the Thames it is quite 


otherwiſe; though the ſpring tides at London 


(which is 40 or 50 miles from the ſea) ordina- 


rily riſe about fourteen or fixteen feet; from 
| obſervations made by Mr. Labelye it appears, 
that at Weſtminſter bridge the tides flow about 
ten or twelve feet; and he found the velocity 


of the tide there about three feet per ſecond, 


which is very little more than two miles in an 
| es * n 


That a tide in the river Ouſe, which roſe at 


Lynn fifteen feet and eleven inches, and had 


proceeded about ſeven miles up the river to 


Germans bridge, with a velocity of five miles 
an hour, ſhould, even where it had yet an in- 


clined plane of near one foot more elevation 


(according to Mr. Golborne's own account) to 


aſcend, before its arrival at Denver fluice, 
which muſt neceſſarily, in ſome degree, retard 
its motion; I ſay, that it ſhould at that 
place under ſuch a circumſtance, receive ſo 
ſurpriſing an increaſe of velocity, as to dou- 


ble that it arrived withal, is ſomething re- 
markable. I am very well apprized, that the 

ſame quantity of water paſſing in the ſame time 
from a large ſection into a ſmaller, will have 


its 


ET: 

its velocity proportionally mcreafed, which in 
its paſſage through Germans bridge may be the 
caſe, as the clear water-ways at the bridge are 
leſs: than the ſection below it. But that in- 
creaſe is proportionably diminiſhed by the large- 


neſs of the ſection above it, as well as by the 
retardation from the acclivity of the river. If 


that ſhould be greater, than Mr. Golborne 
makes it, as from the levels I have taken I 


have great reaſon to believe 17 is, it would be 


proportionably more retarded, its' rapidity 


would be abated, and the current would be- 


come more and more calm and moderate, as the 
tide proceeded in its courſe upward, as it is ge» 
nerally known in act to da, 


But let it now be obſerved, how Mr. Golborne 
attempts to account for this great increaſe of 
velocity, which he afcribes to it, which is as 


follows, VIZ. 

- The tide, in beter ham Lynn to Germans, 
maſt riſe up an aſcent of four feet nine inches, 
beſides the ſhallowneſs of the channel; which 
is a conſiderable obſtruction to the current, by 
the great friction · againſt the bottom, impedes 
the motion, and makes it ſo long in paſſing to 


Germans : whereas, when it once gets there, 


it has deep water to move along, and but one 
Foot of aſcent to combat with in near ten miles. 
That the motion of water and all other heavy 


bodies, impelled directly upwar d or obliquely I: 


upon inclined planes, are by the force of gravity 


continually retarded; and that bodies impelled 


ps ſeep inclined plane of great acclivity ſuſ- 
fer 
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fer a greater retardation of their motions in the 
ſame time, than thoſe impelled with the /ame 
force up a plane of leſs acclivity ; and that 
friction impedes the motion of bodies, are mat- 


ters generally underſtood. Therefore, if the 
tide had but one foot of aſcent to combat with 


in near ten miles from Germans to Denver fluice, 
ſure that conflict, that impediment could not 


be any great addition to the velocity it had 4%, 


by combating an aſcent of four feet nine inches 


in its motion from Lynn to Germans bridge. 
Little as the impediment was, (and that it was 
an impediment Mr. Golborne acknowledges) it 
muſt be an addition to the retardation it had 


met with in its way from Lynn to Germans; 


therefore inſtead of increaſing, it mult in ſome 
proportional degree have /eſſened its velocity, 
and its motion could not poſſibly be accelerated 


| from that cauſe. But, ſays Mr. Golborne, it had 


deep water to move along; well this might 


perhaps abate the friction, but was this deep 
water at reſt or in motion? I believe Mr. Golborne 
will allow it was in motion; if ſo, I muſt take 


the liberty of making a farther inquiry, was 


its motion when the tide approached it, in the 
lame direction with the motion of the tide, or 
in a contrary direction. I am apt to flatter my- 


ſelf, that Mr. Golborne will allow, that it was 


moving in a contrary direction; if ſo, it is 
well known that fluids and all bodies in mo- 
tion meeting one another in contrary directions 


zmpede each others motion, and whatever motion 


is communicated from one to the other, muſt 


M be 
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be loſt from the original motion of the body 


which communicated it; conſequently, as the | 
quantity of the deſcending freſhes muit be 
greater in proportion to the increaſe of their 


' depth, all other circumſtances being alike, the 
deepneſs of the water muſt zncreaſe its reſiſt 
ance, and the greater quantity of motion muſt 
the tides Joſe to overcome it. The depth of 
the water is ſo far from being a cauſe of acce- 


leration of the motion of the tides, that it muſt 
of neceſſity be a great cauſe of their retarda- | 
tion, and inſtead of increaſing muſt greatly 

diminiſh their velocity. Therefore Mr. Gol- 
borne has either not rightly determined the | 

velocities, or he has not hit upon the true 
cauſe of their differences, or both, which from 


common experience is the moſt probable. 


As to the phznomenon which Mr. Golborne 


_ obſerved, of the water running up at Germans 


bridge twenty-five minutes after high water, 
until it had ebbed or ſhrunk there fifteen inches, 
which he imputes to the weakneſs of the force 


with which it arrived there; for which reaſon, 
he ſays, it could not fill the river upward be- 
fore the ebb came on, therefore it ran wp and 
ebbea as before-mentioned. He aſks, if this is 
not a convincing proof, that the obſtruction 
lies between Germans and Lynn. My anſwer 
is, that if the force of the tide was ever ſo much 


ſpent before it arrived at Germans, he has be- 
fore concluded, that it was doubly reftored at 
its arrival there; therefore if it was before too 
weak, it muſt then have received force enough 

es | to 
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to have filled the river upward before the &$5 
came on. 

But in order to account for this phænome- 
non, it muſt be conſidered, that where water 
is lowing up a river, and comes to any ſection 
where its motion is in any degree retarded, either 


by the acclivity of the plane it is flowing up, 


or any other reſiſtance, or impediment which 


the water below it does not meet with till it 


arrives there, it muſt neceſſarily riſe in that 


ſection. On the contrary, if the water below 
itt upon its arrival at that ſection has by any 
means its motion increaſed, and its velocity 


accelerated, without any increaſe of velocity 


| before it approaches, it muſt neceſſarily ſubſide. 
If it receives no alteration of its motion, but 
paſſes through it with the /ame velocity it ap- 

proaches, it will neither riſe nor fall, but keep 


its original height ; in the ſame manner as a 


baſon partly filled with water, which is ſup- 
| plied by one pipe, and emptied by another; 
if the quantity brought in 1s larger than the 


quantity diſcharged, the water originally in it 
will be razed, but if the quantity diſcharged 
excecds the quantity ſupplied, the water in the 


baſon will /ub/ide. If the ſupply be juſt equal 
to the diſcharge, the water in the baſon will 
neither vie nor fall. So in the caſe of the tides, 

whilſt they are riſing in the lower parts of a river 


and their impulſive force is increaſing, if upon 
their arrival in the ſections abo ve, they meet with 
ſome degree of reſiſtance, and that conſtantly 


in the ſame proportion to the increaſe of the 


M 2 _ impulſive 
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impulſive force, in that part of the river they 
will keep rifing ; but if by the impulſe of the 


tide rifing in any particular ſection, the motion 
of the water above is accelerated, ſo as to be- 


come equal to that below it, the water will go 
from it as faſt as it approaches it, and the wa- 


ter for the time of the continuance of this cir- 


cumſtance will neither % nor fall in that ſec- I 


tion, and it will be there high water. As alt | 
bodies in motion endeavour to preſerve, or 
muſt of neceſſity continue the motions im- 


preſſed upon them, till they are altered, or de- 


ſtroyed by ſome other external force, ſo in 
this caſe, the water above the ſection having 


received the greateſt impreſſed force which the 
impulſe could impart to it, will for ſome time 


continue its motion with nearly the /ame ce- | 
lerity. If by the ſubſiding of the water in the | 


lower parts of the channel, the velocity of the 
water below it is abated, ſo as to approach the 


ſection with a /eſs velocity; when it arrives in 


it, and its particles unite with thoſe of the wa- 
ter immediately above it, they will be accele- 


rated by it, and will go out of the ſection faſter, | 


than thoſe below it will enter. Therefore the 
water in the ſection will h e, notwithſtand- 


ing the motion of the water upward is conti- 
nued through it. But this motion will con- 


tinue no longer than until the retardation of 
the water below the ſection (occaſioned by the 


ſubſiding of the water in the lower and more 


diſtant parts of the channel) becomes equal to | ii 
the force of acceleration it receives from the | 


water 
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water aboveit. Then its motion upwards will 


4 he ſtopped, and by the further ſubſiding of the 
n | water in the lower and more diſtant parts of 
- the channel, by the force of its own gravity, its 
0 motion will be turned downward, and will be 
- continually accelerated. So long as the cele- 
= | rity of the water below the ſection is greater 
— | than the celerity of the water above it, the 
it | motion of the water coming through it will 
r be accelerated, and will go out of it with a 
greater velocity than it entered, and while it 
>= | continues to do ſo, it will keep falling in that 
' 7 ſeftion. The cauſe afſigned above is the reaſon 


E | of ſuch phenomena, as Mr. Golborne obſerved 


ie in the flux and reflux of the tides, at Denver 
| ſuice and Germans bridge, and ariſes from that 
e- | principle or property in all bodies, which the 
1 | philoſophers call their Vis inertiæ; by which 
10 | they endeavour to continue the motions which 
1 | are impreſſed upon them, and which they can- 
in ) not /ay fide, until they are deſtroyed by fric- 
a= | tion, refiflance, or ſome external equal contrary 
e- | force. 5 | 8 
r, | If the tides have an aſcent of four feet ten 
he | inches to riſe againſt, in a diſtance of about fix 
d- | miles from Lynn to Germans bridge, and an 
i- aſcent of leſs than one foot to riſe againſt, in a 
n- | diſtance of near ten miles from Germans bridge 
of to N as Mr. Golborne ſtates it, the 
he water in the influx of the tides muſt certainly 
re | meet with proportionably more reſiſtance, in 
to its flowing between Lynn and Germans, than in 
he | us flowing between Germans and Denver fluice. 
er e From 
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From this ſtate of the caſe it may be properly 
ſaid, that the greateſt obſtruction to the flux 
of the tides lies between Lynn and Germans, | 
With reſpect to the reflux of the tides, ani the | 
deſcent of the freſh waters, from the great in- 

creaſe of the fall from Eau brink to Lynn ac- | 
cording to this ſtate of the caſe, the velocity | 


of the water in that part of the channel would | ti 


be greatly increaſed, and without ſome great | 
obſtructions in the bottom of the river, the 
water by that increaſe of fall muſt be brought 
down more freely, than in the upper part of the 


channel from Denver fluice to Eau brink, where | © 


he ſtates the fall to be ſo much proportionably 
lejs. The reaſon for irf:rring an obſtruction 
to the deſcent of the ebbs and freſhes, could not | 


ariſe from any circumſtances, but the ſhallow- 3 
neſs of the channel he obſerved between Eau | 


_ brink and Lynn, and the eſtimation of its de- 
gree cannot be founded upon the quantity of 
the acclivity or declivity of the channel, which 


it ſeems to be attributed to; as a great acch- | * 


vity which obſtructs the influx of the tides, | 
being a proportionably greater declivity in re- 
ſpect to the deſcending waters, their motion | 
muſt be as much accelerated by it, as the influx | 


of the tides are retarded. Obſtructions are not 


always. to be inferred from the ſhallowneſs of 2 

channel, except it exceeds a certain degree. 

If the quantity of water diſcharged through 2 | 

lower ſection of a river, is equal to that diſ- | 
charged through an upper one in the ſame | 

time, there can be no obſtruction to the de- | 
1 . N ſcent 
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ſcent of the water in the wer one. The 
quantity of water, diſcharged through different 
ſections in the ſame time, is always equal to the 


capacity of the ſection, and the velocity of the 


water conjointly. Where the parts of a chan- 
nel are of equal breadths, and the ſame quan- 


tity of water runs through them in the ſame 


time with un<qual velocities, that part in which 
the velocity is the greatef/ will be ſballoweſt; 


and yet the ſhallowneſs will be no obſtruction 
to the deſcending water, as an equa/ quantity 


will be diſcharged in an equal time by the in- 


| creaſe of the velocity. To apply this to the 


caſe of the level taken for Mr. Golborne; he 


allows the fall from Earith to Denver fluice to 
de nine feet, and from Denver fluice to Eau 

birink he ſtates it at one foot, which makes ten 
feet; and the fall from Eau brink to near Lynn 
he ſtates at four feet nine inches, which added 
to the ten fect makes 79urteen feet nine inches 

for the whole fall from Earith to a place near 
Lynn, where it is ſuppoſed, Mr. Kinderly in- 


tended the new cut, v ich he propoſed ſhould 
enter Lynn haven. No as the velocity of all 
heavy bodies deſcending upon inclined planes, 
are in proportion to each other, as the ſquare 


Toots of the perpendicular heights of the planes 
on which they deſcend, it will be as the ſquare 
root of ten, which is ſometaing more than 


three and ſixteen hundred parts of an unit, is to 


the ſquare root of fourteen feet nine inches, 
| Which is about three and eighty- four hundred 


like parts; ſo is the velocity of the water ac- 
e 1 „ 
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quired in coming from Earith to Eau brink, tg 
the velocity it acquires in coming from Earith | 
to Lynn. As the number three hundred and | 


ſixteen 1s in proportion to three hundred 


and eighty-four, ſo is the velocity of the water 
in deſcending from Earith to Eau brink, to its | 
velocity in deſcending from Earith to Lynn, | 
It the 
average breadth of the river from Eau brink to 
Lynn was equal to that from Denver fluice to 


which is nearly one fifth part greater. 


Eau brink, and the depth of the water in the 


latter part was upon an average ten feet, and 
in the former part little more than eight feet, 
the lower part would diſcharge as much water 
as the upper part brought to it. If the breadth f/ 


of the river from Eau brink to Lynn was four 


times as great as it is from Denver fluice to Eau | 
brink, and little more than two feet in depth, 


(according to Mr. Golborne's ſtate of the levels) 


it would diſcharge as much water, as that part 
of the river from Denver fluice to Eau brink 


could bring down to it, at an average depth of 
ten feet. 
- ſtructions in the different parts of a river are 


not to be eſtimated by the difference of their | 
the difference of their | 


depths only, but by 
depths, breadth, and velocity jointly taken; 


or, which is the ſame thing, by the capacities 

of their /efions and velocities conjoined, or mul- 
If theſe are leſs in one place 
than in another, where theſe products are leaft, 
there muſt be an obſtruction. This depends up- 
on the bottom of ariver being a regular inclined | 


tiplied together. 


It follows therefore, that the ob- | 


plane 
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plane with an even ſurface; but where the 
bottom of the river is unequal, as is generally 
the natural ſtate of all rivers, the elevations 


will hinder the deſcent of all the waters below 


the horizontal level of their ſummits. Such 
inequalities are diſcoverable by ſounding and 
plumbing the water, and from one part of a 


| channel being ſhallower than another, an ob- 


ſtruction is generally iferred; though from 
what has been ſaid before, it may not always 


be right, That there are obſtructions in the 


channel between Germans and Lynn, I believe 
will be doubted by few; Mr. Kinderly con- 


| clud<d it from his examinations and levels taken 
) about forty-ſeven years ſince, and by the /evels 
taken by me, and the ſection formed from 
| them (the particulars of which, with obſerva- 


tions on the ſtate of the rivers, were tranſmitted 
to the Regiſter office of the honourable Corpo- 


3 ation of Beafor d level, in the month of Auguſt, 


1776, as has been before-mentioned. By that 


ſection which was delivered to Mr. Golbarne 
at Lynn, in 1777), it appeared, that the low 
water-mark at Denver fſluice was then about 


five feet under the ſoil of the lands on the weſt 


fide of the river, and thoſe about one mile and 
three quarters above it toward Littleport; and 


it being in the ſpring of the year, after a ſtrong 
fruſt and a large fall of ſnow, the water was 


higher than common, and the depth in the 


river a little below the //uice was eleven feet, 
and conſequently the bottom about ſixteen feet 
under foil. The low water-mark at Salter's 

0 Lode 


1 


Lode was about four feet four inches below the 
ſame lands, and the depth of the water there 
was about fourteen feet, the bottom therefore | 
was eighteen feet four inches under ſoil. In a 
view of ſewers taken June 25th, 1605, above | 
forty years before the erection of Denver fluice, | 

it was found that the low water-mark was then 
ten feet under the foil of the fens, at which 
place the depth of the water was four feet, an) 
conſequently the bottom of the river was four. | 
teen feet under ſoil. Though it may be ſup- | 
poſed that the ſoil is ſomething higher now than | 
it was at that time; yet it may reaſonably be 


concluded, that the bottom of the river at that 


place row, is conſiderably lower than it was at 
that time; but as the depth of water was ten | 
feet more than it was then, the ſurface of the | 
water muſt be about fx feet higher than it was | 
at that time ; from which I remarked, that it | 

_ evidently indicated an obſtruction, ſome where 
in the /ower part of the channe/. As I had 
found by the ſoundings and the Jevels taken, 


that there was a certain place in the bottom of | 


the river, about two miles and five furlongs 


below Germans bridge, at Iſlington, much higher J 


than any other part of the river, I concluded 
that the greateſt obſtruction muſt lie in that 
place, as in my ſection it evidently appears to 


do. In that place the bottom of the river is 
higher, than a little below Germans bridge by | 
about five feet and an half, and higher than 
the bottom of the river near Magdalen bridge 
about fourteen feet, and nearly as high 2s the | 
es bottom 
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bottom of the river juſt below Denver fluzce, 
and full as high as the low water mark at Lynn. 
The ſeveral depths of the water from Denver 
uice downward, according to the ſoundings 
then taken, were as follows, viz. 
From Denver fluice from eleven to fourteen 
feet, with ſome ſmaller intermediate depths. 
From Salters lode to Downham bridge 


\ from fourteen to ſixteen feet with intermediate 


_ depths of about fifteen feet; and at the mouth 
of Salters' lode ſluice the depth was only fix 


feet, the deep channel running on the eaſt ſide; 


and under Downham bridge there was above 


t twenty feet water. 


At Stow bridge the depth \ was about ' fifteen 


en feet and an half, with a variety of ſmaller in- 
termediate depths from Downham bridge, of 
ſix, eight, ten, and twelve feet. 


From Stow bridge to Magdalen bridge from 
| fifteen to twenty feet, with a variety of ſmaller 
intermediate depths, from nine to twelve, four- 
teen, ſixteen feet, and 

From Magdalen to Germans bridge from 


| twenty to ſixteen feet, and in approaching Ger- 
| mans thirteen feet, under the bridge twenty- 


five feet, and below the bridge thirteen feet. 
From Germans to Eau Brink, the depth from 


'| thirteen to about nine feet, and from thence to 


where the great obſtruction. lies near 1/{/mgton, 
the depth diminiſhes from nine to a little above 
four feet ; from thence to Lynn the ſoundings 
are very uncertain, in ſome places deep holes, 
in others ſo ſhallow that there is not above three 

N 2 or 
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or four feet water to be met with, and the 


depths almoſt continually altering. 


As to the falls, they have been before ſtated, 


and compared with thoſe ſtated by Mr. Golborne, 


and that compariſon is ſubmitted to the con- 
ſideration and deciſion of the impartial readers, 
From Denver ſluice to Germans bridge, 1 
make the fall to be about five feet ſix inches, 

and the diſtance about nine miles and three 
furlongs; and the fall from Germans to Lynn 


I make to be about ſeven feet nine inches, and 


the diſtance to be about fix miles and ſeven fur- | 
longs, according to the courſe of the river; 
making in the whole from Denver ſluice to 


— 


Lynn, a fall of about thirteen feet three inches,) 


and the diſtance, according to the courſe 
of the river, about ſixteen miles and a quarter. 
What Mr. Colborne and Mr. Kinderly ſtate it 
at, and what I have made it to be at different 
times, and in different courſes of my levels 
will appear in the preceding pages. : 
I ſhall now endeavour to ſtate the quantity 


of the obſtruction ariſing from the impedi- 


ment or bank of ſand lying near Iſlington, as | 
before mentioned; which I thus conſider. It 
begins with nothing at Iſlington, it increaſes | 
to a depth of about five feet at Germans, about 
fourteen feet at Magdalen, about fix feet at | 
Stow, about one foot at Downham, and comes | 
to nothing again at Salter's lode; all which | 
depths together make an average of about four 
feet from [ſlington to Salter's lade. Such a co- 
lumn may reaſonably be expected to be taken 


to Mr. Golborne's opinion. 
ceſſary, in order to obtain a more perfect drain- 
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away by the removal of that obſtruction, and 
it may be ſuppoſed, the water would be low- 
ered about four feet at Denver fluice, agreeable 
It is therefore ne- 


age, that that bank and all ſuch like obſtrue- 


tions in the courſe of the preſent channel 
| ſhould be removed, either by the increaſe of 


the power of the ebbs, by admitting the tides 
into their ancient remote and capacious recep- 
tacles, which they formerly were reccived into, 
or by providing ſome new paſſage for the wa- 


- through a channel free from thoſe obſtruc- 


tions The latter was formerly propoſed by 


Mr. Kinderly and others, and is now adopted 


and warmly recommended by Mr. Golborne, in f 


his report before mentioned; and he forms very 


ſanguine hopes of extraordinary benefits to be 


. derived from it, and in page 6th, ſays, 


In order therefore to give the utmoſt relief 


to theſe levels, it will be neceſſary to cut a ne- 
channel through the marſhes, two miles and 
three quarters long, from Eau Brink to half a 


mile above Lynn, to form a bank on each ſide 


of it with proper forelands, and to turn the ri- 


ver down this channel, by a dam made over the 
old river. 


In this deſcription of the work 1 Mr. 


Solborne has not given the dimenſions of the 


channel propoſed to be cut, the height of the 
banks, nor the breadth of the forelands. For 


this being a work previouſly propoſed and 


taken under conſideration before Mr. Golborne 
was 


a 8 


was applied to, thoſe particulars were before 


ſtated, and if I am rightly informed, the cut 


was to be made two hundred feet in breadth at 


the top, and ten feet in depth, with banks on | 
each fide, one hundred feet in the ſeat, forty 
feet at the top, and ten feet high, and forelands | 
on each fide of one hundred and twenty feet in | 
| breadth, and the expence was eſtimated at | 


about fix thouſand pounds. 


Some time fince, this ſcheme was profeſſedlß 
adopted by the honourable Corporation of Bedford 
level, but for ſome reaſons it was thought to. 
be declined, till from Mr. Golborne's view, it 


was by him ſo ſtrongly recommended, that it 
is now taken up. agen.  _ 


The advantages Mr. Golborne expects from | 
it, are no leſs than giving the utmoſt relief to the | 
levels; for ſays he, there being a fall of four 
« feet nine inches, in that diſtance, the current | 
«© will ran with great velocity, and ſoon grind | 


don a deep channel; and the river upward 


„ being already very deep, the ſurface of the | 
4 low water will be lowered at leaſt four feet | 
at Salters lode, Denver ſluice, and at the 
« mouth of the New Bedford river. This can- | 
« not fail to give immediate relief to both theſe 
« levels, and theſe four feet will be inſtantly 


« felt in Middle fen, Ramſey, and in Whittleſey. 


The ſurface of low water, being lowered four 


«+ feet at the lower end of the New Bedford ri- 


* ver, the velocity of the current in the Ouie 


will beſo increaſed, as to grind down the bot- 
«« tom toaproperdepth. The river, by the map, 
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* ig twenty miles long, and a fall of nine feet 
« in that ſpace; and admitting the current to 


« have an inclination of three inches in a mile, 
« the ſurface of the water would be lowered 


« four feet, which being added to four feet 
brought up from Eau brink, makes eight 
t feet; ſo much then would the ſurface of the 


« water be lowered at Earith, and would run 


« more than nine feet under ſoil. The banks 
_ « from the Hermitage to Swanſey, which is the 
* barrier of the South level, would no longer be 
ein danger; and the ſpring tides which now 
only reach Sutton-gault-bridge, would then 
« flow beyond Earitbz. 


And ſays he, it is to be de that 


44 by 3 deepening the channel of the New 
% Bedford river, an additional column of wa- 

| © ter, near forty miles in length of the breadth 

0 of the river, eight feet deep at the upper end, 

« would have its courſe through it twice in 

20 twenty-four hours, and coming down in the 


« laſt quarter's ebb, when the ſtream is ſo lan- 
*«« guid, would aſſiſt much in ſcouring and deep- 
*« ening the channel.” 


This laſt is a matter that has been before 


| | conſidered, and properly examiued, to which 
J muſt refer the reader; and in the preceeding 


part there are two things to be attended to. 
The firſt is, the lowering the low water- 


mark four feet at Salter's Lode, 


The ſecond is, the effets which that Cir= 


cumſtance is expected to produce. 


In 


Fogg nee 
In reſpect to the firſt, it has been obſerved, | 
that a body of water about equal to a column 
of four feet in depth being ſtopped up between 


ling ton and Denver fluice, by the obſtructions 


in the Od channel; by the opening of a New | 


channel free from thoſe obſtructions, the water | 


muſt of courſe be lowered about four feet, all | 
the way up to Salter Lode and Denver ſluice, 


merely from the freedom of its paſſage, and \ 


being turned away from the obſtructions which 
hindered it, without any advantage from an in- 
creaſe of its fall, for that is impoſſible; the 
fall between any two points of an inclined | 
plane being the ſame, let the courſes from one 
to the other be ever ſo different. Nor is there 
any advantage in reſpect to velocity, (as is moſt 
generally, though erroneouſly apprehended); 
for all bodies deſcending on inclined planes of ever | 
fo different lengths, and equal perpendicular alti- 
tudes, at the end of their falls, and in every pro- 
portional part of it of equal perpendicular alti- 
tudes, acquire exactly equal velocities, ſetting 
alide friction, or any other accidental obſtruc- 


tians which may prevent it. The advantage ' | 


of a ſhorter courſe, in conveying water, or any | 
other bodies, from the ſame two different 
points in an inclined plane, is not in velocity, 
but in time, the diſtance being ſhorter, with | 
the ſame velocity they are brought from the | 
upper point to the lower in a % time; there- | 


fore a greater quantity of water will be diſ- | 


charged through the ſhorter paſſage than | 


through the longer in the ſame time, between | 
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the ſame two different points. The velocity 
of the current, therefore, will be no more in« 
creaſed in coming through the nem cut, than in 
coming through the %, in caſe all obſtruc- 


tions were removed in the od one; but yet the 


power of grinding or ſcouring would be in- 


creaſed in the new one more than in the old one, 
by reaſon of the greater quantity of water run- 
ning through it in the ſame time, by the ſhort- 


| neſs of its paſſage. 


The reduction of the low 

water- mark at Denver ſluice is by no means to 
he imputed to any increaſe of fall, which will 
be obtained by the neu cut propoſed, but only 


to the freedom obtained for the deſcent of the 
waters, by avoiding the ob/trudtions in the old 
channel. 


It now remains to coabler; what Mr. Gol- 
borne ſays will be the effects of the reduction 
of the low water-mark four feet at Denver 
ſuice. 2 
And firſt he ſays, it cannot fail to give im- 
mediate relief to both thete levels, and theſe 
four feet will be inſtantly felt in Midale Fen, in 
Ramſey, and in Whittleſey. But he gives no 


Treaſon for this effect; but only aſſerts it will 
happen from the cauſe he has aſſigned, but 


from what known and eſtabliſhed laws, or what 
principles in nature, it ſnould happen, he has 


not thought proper to explain. 
That every cauſe will produce i its natural and 


proper effect, unleſs hindered by ſome other ſu- 


perior cauſe, is a maxim, I believe, pretty ge- 


nerally eſtabliſhed ; and ſo far as the reducing 
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of the low water- mark four feet at Denver 


fluice may be conſidered as a cauſe. it muſt af- 
fect both the influx and reflux of tides, and the 


deſcent of the freſhes in the river, from Lynn 
to Denver fluice, and from Denver ſſuice thtough | 
the New Bedford river to Earith. In reſpet to | 


the South level, as Denver ſluice is now ſtand- 


ing, which prevents the tides from flowing 
into that level, it can only be affected by the 


increaſe or decreaſe of the free deſcent of the 
waters in it, or coming through it; and that 


the want of capacity in the water-ways of the | 


| preſent fluice is a conſiderable impediment to 
the free deſcent of the waters out of that level, 


Mr. Golborne, himſelf, acknowledges. In page 
12, of his report, he ſays, Having taken the 
« dimenſions of Denver fluice, I am of opi- | 
* nion, that in the preſent ſtate of the rive, | - 


« it is not ſufficient for diſcharging the waters 


in time of floods ;” but does not explain how 
the South level will be affected by the reduc- 
tian of the low water- mark, any further than | 
what he had before aſſerted; and only ſays, its | 
capacity will be enlarged, by the recovery of | 
the outfall. He would by no means recom- | 
mend any alteration to be made in it, until the | 
effects of that ſalutary meaſure have been 


tried; and he ſays, if that be found deficient, an 
addition may eaſily be made to anſwer all the 
purpoſes of navigation and drainage. If fo, 


that would be brave indeed! But why would | 


Mr. Golborne delay it, as he acknowledges, all 
temporary expedients are attended with preju- 


dicial 


11 
dicial effects in the end; or, indeed, how can 
he ſuppoſe it poſſible ever to become neceſſary 
as he ſays, in order to obtain the uimoſt relief 


to theſe /eve/s, a new cut muſt be made 
through the marſhes. After the atmaſt relief is 
obtained, ſure there can be nothing further 
wanting ; but having ſpoken of this before, I 
ſhall now conſider what relief, in the preſent 

condition the South level is in, with Den- 


ver fluice flanding, it can reaſonably be ex- 
pected to receive, from the reduction of the 


low water-mark at that Auice, four feet lower 
than it now is. 


It has been before obſerved, that the arefent 


| water-ways are not ſufficient to diſ charge the 
waters in the time of floods; and it is evident 

that they are not. The low water channel 

above them ordinarily is about one hundred 
and fifty feet, and in time of floods, near two 


hundred feet in breadth, and the clear water- 


ways in the {luice taken altogether, make a 


breadth of only about ninety five feet. 
All the effect, which the reduction of the 


low water-mark four feet atDenver ſluice, could 
have upon the waters of the South level, would 
de the addition of four feet to their preſent | 

fall, (ſuppoſing that the fluice did not ſtand in 
the way) and that would proportionably acce- 
lerate the deſcent of the waters. If the level 
| was properly ;mbanked, and Denver Auice taken 


out of the way, as the level would be then 


ſecured from the overflowing of the upland wa- 


ters, the additional acceleration, obtained by 
O 3 ſuch 
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ſuch an increaſe of the fall, would be a great 


advantage to the diſcharge of them ; as about 
one fifth part more water would be diſcharged 


in the ſame time, and one ſixth part of the 


riſe of the water would be prevented, and the 
operative power of ſcouring would be propor- 


tionably increaſed. According to my levels, 
the fall from Ely bridge to Denver fluice was 
about (ix feet, if an additional fall of four feet 
was added, it would be ten feet; and the ſquare | 
root of fix is to the ſquare root of ten, nearly 
as the number twenty-five to the number thirty. | 
one; the latter of which is about one fifth 
part greater than the former, and ſo much in 
proportion would the velocity of the water be 
increaſed, in a diſtance of about eighteen miles, | 
If the /eve! was imbanked, as there would then | 


be only the downfall waters to be carried off, 
after the ſubſiding of the land- flood; if no ob- 


ſtruction ſtood in the way, it would certain 
receive great relief from ſuch an addition to 


the fall. But even then, in an unimbanked 


| Rate, ſuch as it now is in, it could not be ex- 
pected, without the rivers were very deep in- 
| deed, that the land- floods deſcending with the | 
rapidity, which ſudden and haſty downfalls | 


of rain occaſion, (eſpecially ſince many bettet 


| paſſages are made above for their more ready | 
conveyance), could be carried off without over- 
flowing the lands. When once overflowed, the 
_ graſs and other ſtrong weeds, which thoſe lands 


are productive of, would ſoon grow up in the 
water, through which, in its endeavour to 
ih | deſcend, 
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deſcend, it is ſtrained, as as it were through a 


cloth, and cannot receive the benefit of its fall. 
Theſe would be the effects of ſuch an additi- 
onal fall, in reſpe& to the deſcent of the freſh 
waters, in caſe the rivers were open, and no 


ſuch a ſtructure as Denver ſluice ſtood in the 
way; but as that is now ſtanding, the caſe will 
be very different, and the benefit of the fall 
vill be greatly abated. It is to be conſidered, 


that-at the firſt approach of the flood tide the 
doors of the fluice will be ſhut; and the paſ- 
ſage of the waters of the South level will be 


' ſtopped, not only during the whole time of 


the flowing of the tide, but for a great part of 
the time of its ehbb;ng, until it falls to a level 


with the waters on the upper (ide of the ſluice 


in the South level; during which time, the fall 


| of thoſe waters will be continually diminiſhed, 


and in the whole time of their ſtoppage, they 


are now raiſed about three feet. If by the new 
cut propoſed, the tide ſhould be brought up 
ſooner, and flow longer, which is one circum= 


ſtance expected from it, the waters of the South 
level will be then ſo much the longer ſtopped 


in, and will riſe ſo much the higher above the 
ſluice. Let it then be ſuppoſed to riſe about 


four feet; if the tide at the ſlaice ſhould riſe 
twelve feet, as may be expected, to corre- 


| fpond with Mr. Golborne's obſervations, it muſt - 
ebb erg ht feet, before the waters of the South 
| {evel could deſcend at all; in which time they 


would riſe to about the preſent ſtandard of the 
dow water=mark, and therefore little, or no be- 
= . nefit, 
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nefit, would be received from it, till the latter | 
part of the ebb, and the whole advantage will 
not be received until the time of /aw water. It | 


is, therefore, very evident, that an increaſe 
of fall which cannot take place until the very 


latter part of the ebb, and which gradually 


Increaſes only from that time to the time of /ow 


water, muſt be ſo far from giving the utmoſt re- 
lief to that level, that it would ſcarcely give it 
any at all. Such an additional fall operating in ſo 

gradual a manner, and for ſo ſhort a ſpace of 
time, at fourteen or ſixteen milzs diſtance from | 


the Middle fen, where a ſurface of ſixteen thou- 


ſand acres is ſo covered with water, as to be 
abandoned and given up, as beyond the power 
of mills to recover, muſt be ſo far from being | 
inſtantly felt, that it certainly would not be ſen- 

fibly perceived. Beſides, by the contracted paſ- 
ſage through the water ways in the ſluice, the 
effect of the fall would be conſiderably dimi- 


niſhed, and the velocity of the waters deſcend- 
ng through the South level, would be ſo much 


deſcending through the New Bedford river, 


that the water in the former would not ſubſide | 
fo faſt as in the latter. This would occafiona | 
cataract from the one to the other, which will 
be proportionably great according to the dif- 
ference of the velocities of the water above 


and below the ſluice. 


Having now conſidered Mr. Golborne's plan 
in reſpect to the /9u7h level, I ſhall more parti- 
1 8 cularlyx 
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erior to the velocity of the ebbs and freſnes 
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| prehenſion. 
of about twenty miles, at the rate of near five 


B 


cularly attend to what he ſays upon the Neu 


Bedford river. EO 
That the low water-mark at its mouth, will 


be reduced four feet lower, which additional 


fall will make an increaſe of the velocity of the 
deſcending waters, and in a proportional de- 
gree, lower them in that river, has been before 


concluded, and the quantity of thoſe effects 


has been eſtimated. It has been ſhewn, that un- 

leſs the bottom of that river was lowered by 

manual labour in a particular manner, it would 
| be impoſflible for it to receive a column of tide 
| water of eight feet in depth at the upper end. 
That ſuch an increaſe in the velocity, as the 
reduction of the low water-mark, four fect at 
its mouth only, could not produce ſuch an ef- 
| feR, will appear by conſidering, that though, 


the velocity and power oi grinding will be con- 
fiderably increaſed, yet the greateſt effects of it 


| will be in the lower parts, and will be propor- 
tionably leſs in the upper; therefore the fall 
will not be abated, but mutt be increaſed by it. 


For what reaſon Mr. Golborne ſuppoſes it will 
be abated, I muſt confeſs, is beyond my com- 
It is now nine feet in the diſtance 


inches and an half in a mile; and by an addi- 


tional fall of four feet, the whole fall will be 


increaſed to thirteen feet, which makes a pro- 


portion of about eight inches in a mile. How 
Mr. Golborne can reaſon from a ſuppoſition of 


an inclination of Free inches in a mile, which 


only makes five feet in the whole, without 


previouſly 


1 
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previouſly lowering the bottom of the river by . 
ſome artificial means which he does not men- 


tion, is quite inconceivable to me. 
It, upon the reduction of the low water- 
mark four feet at its mouth, the bottom was 
all the way lowered the /ame, the furface of 
the water at Earith, would likewiſe be lowered 


four feet. In June, 1776, at the time of my | 
taking the levels, the ſurface of the water was 
about two feet and an half under ſoil, and the 


depth of the water a little below Earith bridge, 


was about four feet; but the average depth, | 
for about a mile, or mile and an half below, | 
was about ſeven feet and an half. The ſurface | 


of the water would then be reduced abuut fix 


feet and an half under ſoil, the depth would 
remain the ſame, and the fame fall of zine feet | 
would be preſerved; the land floods would 


have a deeper channel to bring them down, 
and would rife ſo much the /effer height againſt 


the banks, and conſequently the ſouth level 
would be better ſecured. As to its drainage, 
that, by the ſuperior quantity of water brought | 


down, above what would be brought down by 
the old river, in the ſame time, the ſluice 


doors would be in like manner as before, kept 


ſhur, and the drainage of that level interrupt- 
ed, which, I apprehend, will always be the 


caſe, ſo long as the waters of the great Ouſe are 
brought down through the New Bedford river; 
therefore, all money expended upon it, in my | 


opinion, would be improperly applied. The 
better way would be, either to turn them into 


their 


— 
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their old natural ccurſe, after it is properly im- 


banked; or to find ſome other paſſage for them, 


where that pernicious effect might be avoided. 
If, after the reduction of the low water- mar 


four feet at the mouth of the New Bedford ri- 
ver, the water was to flow thirteen feet there, 


and the bottom was ſo lowered, by a gradual 


increaſe from its mouth upward, ſo as to be 
ſunk eight feet lower at Earith, than it now 


is, there would then remain a fall of five feet, 


in the diſtance of twenty miles, which is in a 
proportion of three inches in a mile, as Mr. 
Golborne ſtates it. Then according to the ſtate. 
of the water when TI took the /evels, its ſurface 
would be reduced in that part of the river, 
adʒͥbout ten feet and an half ander foil; and a co 
lumn of tide water of about eight feet deep at 


the top, and about thirteen feet deep at the 


mouth; twenty miles in length, and of the 

breadth of the river, which I ſuppoſe to be 
one hundred feet, would be received into it 

twice in twenty-four hours. If the influx and 


reflux are both conſidered, then the quantity 


going through the channel will be doubled, and 
it will be as Mr. Golborne ſtates it, viz. There 


will be a column of near forty miles in length, 
of the breadth of the river, eight feet deep at 
the upper end, and about thirteen feet deep at 
the lower end, which would have its courſe 


through it, twice in twenty four hours; which 


is equal to a column of ten feet and an half in 
depth, upon an average; one hundred feet in 
breadth, and forty miles in length. 


P 


Before 
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Before I further conſider the effects of the 
tides, I ſhall attend alittle to the deſcent of the 


freſhes; as the fall would then be 1% by four 


feet, than it now is, the deſcending velocity of 


the land floods would be diminiſhed ; the river | 
would be kept fuller, the water would riſe | 


higher againſt the banks, the /cuth level would 


be more endangered, and the floods longer in 
getting to ſea; and the deſcent of the waters in 


that level. would be as much interrupted, as 
they have been, or now are.  _ 


I I ſhall now conſider, what the effect of the | 


new cut, propoſed to be made, may reaſonably 


be expected to be, with reſpe& to the ouzfall. | 
By ſhortening the paſſage of the tide between 
| Lynn and Germans bridge, it certainly will 
arrive there ſo much the ſooner, even ſuppoſing | 
Its velocity was not accelerated. An extended | 
body of water in motion, being directed into 
a narrow channel, its velocity will be propor- 
tionably increaſed; therefore it is reaſonable to 
admit, that the velocity of the water in paſſing 
through this new channel, will be in ſome de- 


gree increaſed. This will alſo ſhorten the 
time of its arrival there, as alſo at Denver fluice; 


therefore it will arrive at its greateſt height 
there, in a ſhorter time than it does in its pre- 
ſent courſe. The acclivity being the ſame, and | 
the impulſive force the ſame, only ſo far as the | 
water, in a large and expanded /e7on, may 
| have its velocity increaſed, by being brought 


into a zarrower and ſmaller one; at its entrance 
into the new cut, it will riſe only ſo much 


above 
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above the horizontal level at Denver fluice, as 
its velocity 1s increaſed by the aforeſaid means. 

Mr. Golborne obſerved, that a tide, which 
flowed fifteen feet eleven inches at Lynn, flow- 


ed ſeven feet nine inches at Denver fluice. In 
October, 1776, it appeared, by obſervations 
then made, the ſame tide which flowed ſeven- 
teen feet three inches at Lynn, flowed eight 
feet nine inches at Denver ſluice. It may there- 
fore be concluded, that a tide which riſes about 


ſeventeen feet at Lynn, would now riſe about 


eight feet at Denver fluice, and when the low 
water mark there was reduced four feet lower, 
ſuch a tide would then riſe about twelve feet. 
By allowing for the increaſe of velocity at en- 
tering the new cut, it may be ſuppoſed, that 
ſuch a tide would riſe about thirteen feet at 


Denver jluice ; and would throw into the New 


| Bedford river, properly deepened, ſuch a co- 
luumn of water as before mentioned. If the 
new cut be made two hundred feet wide, and 


the diſtance from Lynn to Eau Brink be two 


miles and three quarters, and the breadth of 


the river, from thence to Germans bridge, be 


two hundred and fifty feet, and the diſtance 


about one mile and three furlongs; and the 


| breadth from Germans bridge to Denver fſuice 
| be taken upon an average, at about one hun- 
dred and fixty feet, and the diſtance about nine 
miles and an half; the average breadth of the 


river, from the entrance of the new cut at Lynn 


to Denver flaice, taking the different diſtances 
into conſideration, will be about one hundred 


and 
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and ſeventy ſeven feet. The whole diſtanes 
will be about thirteen miles and five furlongs ; 


and a tide which flows about ſeventeen feet at | 


Lynn, and thirteen feet at Denver ſluice, will 
flow upon an average, through the whole diſ- 


tance, about fifteen feet. The quantity of wa- 
ter received into that part of the river every | 
tide, will be equal to a column of water of fif- 
teen feet in depth, one hundred and ſeventy 
ſeven feet in breadth, and thirteen miles and 
five furlongs in length. In its influx and re- 
flux, it would be equal to a column of double 
that length, viz. A column of fifteen feet 


in depth, one hundred and ſeventy ſeven feet 


n breadth, and twenty ſeven miles and a quar- 
ter in length, and this added to the water re- 
ceived in the New Bedford river before menti- | 
oned, will make a quantity of tide water equal 

to a column of about twelve feet in depth, one 
hundred and thirty one feet in breadth, and 


ſixty ſeven miles and a quarter in length; 
which in its influx and reflux, will have its 


courſe through Lynn haven and channel twice 


in twenty four hours. As the power of ſcour- 


ing and grinding depends upon the motion of 
the water, whether it goes upwards or down- 


wards, ſo long as it is ſufficient to roll and keep 


the ſoil it had before raiſed, ſuſpended, without | 
ſuffering it to ſubſide, it will not injure a chan- 
nel. But when its motion is ſo abated or di- 
miniſhed, as not to keep the ſoil it had raiſed, 
rolling or ſuſpended, but ſuffers it to ſubſide, it 
will then have a tendency to cboak up and in- 
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jure a channel, let the motion be either up- 


ward or downward. This ſhews the great im- 


propriety of ſetting up Auicet or making dams 


acroſs channels, eſpecially in the way of ffrong 
tides ; for the greater the force of the water is, 


| the more foil it will raiſe and roll along with 


it; ſo the more that motion is diminiſhed, the 
more of its ſoil it will drop, and where it is 


entirely ſtopped, all the ſoil rolled up, or of any 
conſiderable ponderoſity, muſt be immediately 


ſtopped, and let down. In a little time all the 
finer and lighter ſort, kept ſuſpended by the 
motion of the water, will by degrees ſubſide, - 


and there either the whole or part will lie at 
i reſt, unleſs a force of water, equal to that which 
| brought ze p acts upon it again. e 


From hence it is eaſy to conceive how per- 


nicious the ſetting down of Denver fluice in fo 
ſtrong atide way, and the diminiſhing the quan- 
| tity of the ebbs above it, mult have been to the 
channel below it. 1 


It may be remarked, that the influx of the 


| tides cannot promote, but muſt obſtruct drain- 
| age; temporarily they certainly do ſo—but if 


they improve the channels and outfalls through 


|| which the freſhes are to deſcend, as they do 


both in their influx and reflux, they are in that 
reſpeft advantageous to drainage. Without an 
outfall'the freſhes could never get to ſea, and 


| being abſolutely ſtopped, muſt inundate and 
overflow all ſuch lands as they could ſpread 
' over, and there lie for ever ſtagnated. 


In 
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In the flux and reflux there is ſomething par- 


ticular; the motion of the water is twice 


changed every tide, viz. from the reflux to the 
influx, and from the influx to the reflux again; 
theſe changes not only make an abatement, but 


for a ſhort time occaſion an abſolute ſtoppage | 
af their motions, and in the influx, the water! 
being more loaded with foil, at the time of the | 
ſtoppage, than it is in the reflux, eſpecially in 
ſpring tides, the effects of that Roppage in thoſe 


rom which the tides leave, before the ebbs and 


of the tides muſt, in general, be prefudicial to 


channels, and tend to the filting and choaking | | 


them up. 


It muſt be confidered, that theſe effects are 
entirely owing to the diminution and foppage 


of their motions, and the bad effects of them 
can take place only, where the force of the ebbs 


are not ſufficient to repair the injury; ſuch as 


on the margins of rivers aud ſhores, which the 


tides do not cover till near the time of high 
water, and which they leave before the ebbs 
can obtain any conſiderable force, for want of 
an increaſe of their falls. In the main part of | 
a channel, through which the largeſt body of 
the tides flow and reflow, it is otherwiſe; the 


decreaſe of the velocity of the tides is ſome» 


what gradual, but not of long continuance, 
and the entire ſtoppage is almoſt momentary. 


Theſe 


reſhes acquire a proper velocity are very conſpi- 
cuous. The quantity of ſoil dropped by the ſtop- 
page and diminution of their motions becomes | 
very remarkable, and many people are apt ta 
draw an inference from it, that the admiſſion | n- 


1 


8 
. Theſe things happen in the lower parts of a 
- channel firſt, before they take place in the up- 
he per parts; by theſe means, when their deſcent 
ra takes place, they follow with a greater degree 


ol velocity, through the ier ſections than the 
* w_ and, therefore, roll out more ſoil than 
1 


er y bring into them, and take away the ſoil 

he lleft in them by the abatement of the motion 

my of the tides. Upon this principle, the zides and 
le ebbs, without any aſſiſtance from the freſhes, 
1 might be able to maintain and improve the 


| H/ower parts of a channel; but the upper parts, 
1 at the extremity of the flowing, where there 


© | were no freſhes to act upon the ſoil there drop- 
o ped, it would be continually choaking and 
4 growing up. W. here a body of deſcending freſhes 


are united with the ebbs, the power of the wa- 
8 | ter will not only be greatly increaſed in ſcour- 
I ing the wer parts of the channel, but the 
choaking up ot the upper parts will be thereby 

prevented. The ebbs and the freſhes will act 
1 with united force; and the power of the 
freſhes will be every fortnight increaſed by the 
* {| increaſe of the ebbs in the (pring tides, in the 

| fame manner as they would be by the return of 


h land floods in every ſuch period of time; which 
ſufficiently ſhews the great advantage in pre- 
: ſerving and improving the lower parts of the 
+ 1 channel, and maintaining a good outfall, by a 

| free and copious admiſſion of the tides. This 
© | is a principle in which I entirely agree with 
N Mr. Golborne, it only remains, to conſider 
F 


Whether the receptacles, which he has pro- 
= poſed 


F 
poſed, will be ſufficient for the preſervation and 
improvement of the harbour and outfall at 


Lynn, and whether they will, by means of the 


new cut propoſed, be more fit for that purpoſe, 


than the giving the tides admittance into their | 


ancient receptacles through the old channel. 


I have ſhewn before, that by means of the 
New cut propoſed to be made, and the altera- 


tions in the New Bedford river, neceſſary to 


receive ſuch a column of tide water, as Mr. | 


Golborne repreſents, there will be a quantity of 


tide water equal to a column of about twelve 


feet in depth, one hundred and thirty-one feet 


in breadth, and ſixty- ſeven miles and a quar- | 
ter in length, which will have a courſe through | 
the harbour of Lynn twice in twenty-four hours, | 
taking the influx and reflux together. Though | 
I have ſhewn that the tides in their influx, 3 | 
well as their reflux, may grind, ſcour, and im- 


prove a channel; yet, as it is generally con- 


ceived, that it is the ebbs and freſhes which 
principally contribute to theſe purpoſes, I ſhall | 
only ſtate the quantity of the eh,, which ac- | 


cording to the foregoing plan, will have their 


courſe through Lynn harbour and the channel, 
below the foun, twice in twenty-four hours. | 
This will be half the quantity above ſtated, 


and wilt form a column of water of about 


twelve feet in depth, one hundred and thirty- 


one in breadth, and about thirty-three miles 
and an half long. 8 „ 


o 


The harbour of Lynn may be ſtated at about 
a furlong, or two hundred and twenty yards 


m 


1 


in breadth, upon an average. Now it may rea- 
ſonably be ſuppoſed, that about a fixth part of 


the quantity (that is about two feet in depth 


of the aforeſaid column) will paſs through the 


harbour, whilſt the water is expanded in nearly 


the whole breadth of the channel, before it is 


reduced to the compaſs of the low water paſ- 
| fage, which may be about one third of the 
breadth of the whole, vz. about two hundred 
and twenty feet wide. If the remaining five- 


ſixths of the aforeſaid column, which will be 


about ten feet in depth, and one hundred and 
thirty-one feet in breadth, be reduced to two 
hundred and twenty feet in breadth, the length 


will be proportionably leſſened to twenty miles, 


|| which will be the column equal to the quan- 

| tity of the es, which will paſs through the 

| low water channel of two hundred and twenty 
feet in breadth, and ten feet in depth, twice 


in twenty-four hours. If it runs at the rate 


of four miles an hour, upon an average, 

all that water, or a quantity equal to it, 
will paſs through the harbour in about five 

Hours, According to the preſent time of 


the tides flowing, there would be about three 


hours for the deſcent of the freſh?s; and this 
would make it not much different from what 
the ſtate of the harbour upon an average now | 
is; the depth being moſtly ten or twelve feet, 
except in ſome particular places in which there 
is not more than four, five, or ſeven feet, to 


be met with. It cannot be ſuppoſed, that in 


ſuch an expanded channel, into which the wa- 


Q_ ter 
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ter will flow from one ſo much narrower, as 


the New cut is propoſed to be made, that it | 


will keep to one certain paſſage, without di- 


viding into ſome others, as it does in ſome | + 

meaſure at preſent. Thus its depth will be re- | 

| duced, its power weakened ; and according to | 

the different force with which it acts upon dif- 

ferent parts of the channel, and according to | 

the different nature of the foil it acts upon, 
ſome places it will ſcout deep. The ſoil being 


driven out of ſuch places will ſubſide, where 


the water acts with leſs force, and there form | 
banks ; and the ſtate of the channel through 


the harbour will be much the /ame as it is at 


.preſent. Nor will the ſtate of the channel be= | « 
low it be any more benefited; for as that part 

of the channel expands to half a mile or more 
in breadth, the depth of the water in paſſing 
through it will be proportionably diminiſhed; | 
and what would have made a depth of about ten 


feet in a confine channel of about two hun- 


dred and twenty feet wide, would there makea | 


depth of only about one foot. 


Prom this, it appears, that the quantity of 
the tide water carried up above Lynn harbour, 


by means of the New cut propoled, and the 
receptacles of the New Bedford river intended 


to be provided for it, will not return an ebb 
ſufficient to make any improvement in Lynn har- | 
bour, the channel, or the outfall; if, therefore, 


the improvement of the ouzfall is neceſſary to 
the recovery of the /evels, it does not appear 


- probable, that the plan now propoſed will 7 | 
— 3 fa | 
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fett it. It is pretty evident that larger recep- 
Ss | facles for the tide waters muſt be procured, 
it | than what Mr. Golborne has aſſigned for them, 
i- | before ſuch a deſireable, ſuch a beneficial effect, 
ie |* both to drainage and navigation, can be pro- 
e- | cured. Though it is very clear to me, that ſo 
to long as the South level continues unimbanked, 
t- | and Denver ſluice is ſuffered to hinder the free 
to | deſcent of the waters of that /zvel, and the land 
n, , floods in the Great Ouſe are brought down in 
1g | a channel io improperly fituated as the New 
re | Bedford river is, that the improvement of the 
m | outfall would afford very little relief to that 
= 
at (In reſpect to the improvement and recovery 
t= | of the ourfell, it may, perhaps, be immaterial, 
rt | whether the receptacles for the tides be in the 
re | South level, or the New Bedford river; pro- 
ig | vided that they are large enough to receive a 
d; ſufficient quantity of water to ſcour out the 


en ' ſand beds, which for want of a/proper power 


n- ' and force in the ebbs have ſince the erection of 

za | Denver fluice been raiſed, and now continue to 
e in it. I ſay, reſpecting the outfall, it may 
of | be immateral, whether ſuch a quantity is re- 

ur, ceived into the South level, or into the New 

he Bedford river. Upon other conſiderations there 

ed may be a conſiderable difference; by being re- 

bb ceived into the rivers in the South /evel, the na- 

r- | vigation in all thoſe rivers would be much m- | 

re | proved, by the reflux through them; their 

to channels would, if properly imbanłed, be conti- 

ear | aually deepents, the /and floods would be ſooner 
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carried off, and the level would ſooner be re. 
lieved and entirely fecured. 

I ſhall now compare the quantity of the tide 
water, anciently flowing up into the recepta- 
cles above Lynn, which, before the erection of 
Denver fluice, uſed to have its courſe through 
that harbour, and the channel! between it and 


the ſea, twice in twenty-four hours; with what | 


has before been ſhewn to be the quantity, which 


would have the like courle 1 in the ſame time by 5 


the plan now propoſed. 2 
Ihe channel between Lynn and Germans was 
then in many places a mile wide, and deep as 


well as broad; and the tide flowed about five | 


hours at Lynn, and filled the rivers, and all 


the ancient receptacles before mentioned. The | 


quantity of water received into which, has been 


| ſhewn to be greater, than what will be received | 
into the New Bedford river by the plan now | 


Propoſed ; and was ſtated to be equal to a co- 
lumn of water of ſeventy- ſeven feet in breadth, 


| ſeven feet in depth, and forty- four miles in | 


length; which is about equal to a column of 
ten feet in depth, one hundred feet in breadth, 
and twenty-three miles and an half in length; 
viz. about one eighth part more than the New 


Bedford river would receive, by a column of 


eight feet in depth at the upper end, and thit⸗ 
teen feet deep at the lower. 4 
The breadth of the river from Lynn to Eau | 
brink, before the building of Denver fluice, 
may be ſtated at half a mile, on an average; 
and the diſtance at about five miles and a half. 


The 
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The breadth from Eau brink to Germans bridge 


is about two hundred and fifty feet, and the 
diſtance about one mile and three furlongs. 
The breadth of the river from Germans bridge 


to Denver ſluice may be ſtated at one hundred 


and ſixty feet, and the diſtance nine miles and 


about three furlongs; all which different 
breadths and diſtances taken into conſider- 


ation, make an average breadth of about one 


thouſand and ſeven feet, from Lynn to Denver 
ſuice; the whole diſtance being about ſixteen 


miles and a quarter. A tide, which riſes ſe- 


| venteen feet at Lynn, and thirteen feet at Den- 
ver ſluice, will make the average flow fifteen 
feet; which will make the quantity of tide 


water, which flowed every tide between Lynn 
and Denver ſluice equal to a column of fifteen 


breadth, and about fixteen miles and a quar- 


| ter in length. This added to the aſoreſaid 


quantity put into the receptacles above Denver 


9 Auice before the tides were ſtopped out by it, 
will make a quantity of tide water received 


into the rivers above Lynn, and the quantity of 
ebb water returned through the harbour of Lynn 


| twice in twenty-four hours, equal to a column 
pl about twelve feet in depth, four hundred 
and ſeventy- one feet in breadth, and thirty- nine 


miles and three quarters, or in a round num 
ber it may be ſaid, forty miles in length; which 
is more than four times as much as the New 
cut propoſed to be made, and the New Bedford 
river 


[100-4 
river, formed according to Mr. Golborne's plan, 
will afford. Ws 
If one fourth of the quantity of the tide re- 

_ ceived between Lynn and Germans bridge be 
ebbed out, before the ebb at Lynn, has unco- 
vered any of the ſands, there will then remain 
to follow, a column of water of ſixteen feet in 
depth, of half the width of the harbour, viz, 
one hundred and ten yards in breadth, and 

about thirty-one miles in length, which, at | 
the rate of five miles per hour, would be about 

ſix hours in paſſing through the harbour, ex- 
panded to half the breadth. If by the unco- | 
vering of the ſand banks the water was more | 
contracted, into one third of the breadth of the 
whole, it would maintain a channel of the ſame | 

depth, and muſt run with a velocity of more | 
than ſeven miles an hour, to paſs off in the | 

| ſame time. It cannot be matter of wonder, to 
hear from Hiſtory, that before the building of | 
Denver fluice, viz. in the year 1645. The river \ ® 
at Lynn was in breadth about a furlong, and the | 
ſhips both that, and ſeveral years after, rode at 
anchor at the South end of the town, and on the | 
weſt fide of the river, in two fathom at low wa- 
ter; having then ſuch ſtrong tides, that they | ' 
were often forced to moor with a ffream cable, | * 


hich was one extraordinary, to hold them faſt. | tl 
(See Badeſlade's hiſt. p. 60). 1 I 
Such powerful bodies of water, which had | 1 
then their courſes through the river Ouſe, Lynn | d 
harbour, and the channel to ſea, muſt have been 0 
able to maintain always ſome principal, main, c 
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and deep channel, through all the banks of ſand 


which lay in their way. Indeed by ſome acci- 
dents the courſe of the water might be altered, 


an old channel might be deſerted, and a new one 


created, but ſome principal channe] would al- 
ways be maintained, fo long as there was a ſuf 


1 | ficient body of water to preſerve it. When 


the body of water became diminiſhed to a leſs 


| quantity, and could not maintain ſome princi- 


pal channel, the reſiſtance it met with in every 
direction, which it was not able to overcome, 
divided it into a multitude of courſes, and de- 


| kroyed the little force it was empowered 


with. „ N 

From theſe circumſtances, and the violent 
agitations which expanded ſurfaces of water 
are liable to, by the impetuous action of winds 


and ſtorms, it evidently appears, that in many 


caſes confined and properly imbanked channels 


| have their preference with reſpect to drainage, 
eſpecially, if they could be continued to the 
 ourfall, and could deliver their deſcending wa- 


ters immediately into the deep ocean. Where 
a narrow and more confined channel diſcharges 
its waters, into a much more expanded and 

wider one, through which they mult paſs to 
the outfall, if the quantity brought down by 
ſuch a ſtrait channel is not ſufficient to force 
its way through the ſand beds, and ſuch impe- 


diments as it may meet with in that wider part 
of the channel, the ouzfal/ muſt come into de- 


cay, and the drainage be o:/iruffed. In ſome 


ſuch caſes navigation may require more than 


may 
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may be abſolutely neceſſary for drainage; for 
where there is an extenſive maritime ?raffc 


carried on by a great number of /arge veſſels, 


made ule of for exports and imports, as there 
is at Lynn, a capacious Harbour is required for 


their reception, and a wide as well as a dee 


| channel to and from the ſea. Not only, that | 
they may not be incommoded by the num- | 
ber paſſing, but that in caſe of contrary | 
winds they may. make their paſſages up and 
down by the uſe of their /az/s, in that manner | 


which the ſailors call Turning to windward, and 


without which convenience they would be of- 


ten interrupted and ſtopped for want of a fair 


wind. Though a capacious channel' may not | 
be ſo neceſſary for drainage it is very requiſite | 
for the purpotes of a large maritime zraffic; | 
and ſuch large and capacious channels can | 
never be maintained deep, without large and | 
extenſive receptacles for the tide waters above | 
them, to return powerful bodies of eh united | 


with the fre/hes through them. Confined chan- 


' nels have their advantages, by keeping the wa- 
ters more united, and their forces more collected; 


pet, if they are not made large enough to ad- 


mit and return a ſufficient quantity of ride wa- | 
ter, ſo as produce ebbs, which, in conjunction 


with the ordinary courſe of the freſbes, may be 
ſufficiently powerful to maintain a deep chan- 


nel through the wide harbour, which they muſt | 
Pals to the cual, no benefit either to drain- | 


age or navigation can be received from them. 


That | 
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With refpect to the advantages to naviga- 


tion, which Mr. Go/borne enumerates, and 


expects from the new cut propoſed; it muſt 
be allowed, that deductions drawn from ex- 
yerience are to be looked upon as more con- 


dcdluſive than bare conjecture; and the oppor- 
tunity I have had of making obſervations on 


the effects of the new cut, made under my di- 
rection, through the marſhes and ſands below 


Wiſbeach, will in ſome. meaſure enable me to 
_ deduce the effects, which may reaſonably be 


expected from the new cut intended. 
The dimenſions of that new cut being very 
ſmall in proportion to the channel, which the 


tides filled below it, when they were wholly 
turned through it, they ran with ſuch ar im- 


tuous force and rapidity, that the barges 


which they navigate with in that river, (which 
are much larger, and being fingle, are much 
more readily managed than the trains of ſmall- 
er boats made uſe of in the rivers above Lynn,) 
were hurried through in ſuch a random man- 
ner, as not to be capable of being ſteered, or 
managed in any order; and when offered 
| to be ſtopped by their anchors, their cables 
were ſnapped like packthread. The quantity 
of ſand rolled through it, formed ſuch beds in 


the wider channel above it, that in ſome places 


there was ſcarcely any paſſage left for the 

| barges; and ſeveral of them being driven up- 

on thoſe ſand beds in the latter part, of the 

| fpring tides, were obliged to lie until the re- 

turn of the next ſpring, before they could pro- 
R 


ceed 
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ceed up to Wiſbeach ; until a land flood hap. 
pening, returned the ſoil through the new cut, | 
cleared that part of the river of the ſand beds, | 
and opening a free paſſage for the ſpring tides, | 
they flowed higher up the river, and by an in- 
creaſe of the ebbs, the channel has not only 
been preſerved, but much improved. 1 
From theſe circumſtances it may reaſonably | 
be inferred, that as the tide comes in {ſtronger } 
at Lynn, and riſes higher than in the upper 
part of the channel below Wibeach, the tide 
waters filling ſo large a baſon as Lynn harbour, | 
and endeavouring to continue their whole mo- 
tion, a great part, by the openneſs of the new | 
Channel, being directed towards it, will, (by | 
the ſmallneſs of its dimenſions,) be compreſſed | 
into it, and impelled through it with ſo great | 
a rapidity, eſpecially in ſpring tides, that the | 
trains of ſmall boats they navigate with in that 


river, either with or without horſes, will be 


entirely unmanageable, will run foul, or break l 
from one another, ſwing acroſs the river, be fre- 


quently overſet and ſunk; and they will fot 


ſome time be obliged to wait the approach of 
high water, that the rapidity of the current 
may be abated before they obtain a ſafe paſſage 


through it; conſequently it will be ſo far from 


being at all times a ready paſſage, that great 


and conſtant delays may be expected from it, 


and how long they may continue is not ecaly 
fo derermine. And beſide the diſadvantages to 
navigation by the interruption of paſſage, there 
are other effects which may be reaſonably ap- 


prended 


1 
prehended from it, ſo long as Denver fluice. is 
left ſtanding. 


The acceleration of the motion of a great 


part of the tide water in Lynn haven tending 
towards the new cut, and the rapidity of the 
| current through it, will carry large quantities 
| of filt into the upper parts of the river, which 


will plentifully ſubſide in thoſe parts of the 
channel, which are now the deepeit, and will - 


ſcon fill them up to a level with the more ſhal- 
| low parts. As only a part of the water carried 
up to Denver ſluice will be received into the 
Neu Bedford river, and the reſt will be ſtopped 
by it, the whole time of the flowing of the 
tide, as it is now and always has been ſince it 
was erected, the water by the rapidity of the 
current below being more copiouſly ſtocked. 
with filt, the greater quantity will ſubſide. 
| The river in that part will begin to choke up 


| * again, which will by degrees increaſe; and un- 


leſs that pernicious obſtruction, Denver ſſuice 


be removed, and a free paſſage opened for the 


| whole body of the tide water to ſtrengthen the 
power of the ebbs, the ſilting up of the chan- 


nel as formerly may reaſonably be expected, 


| | though, perhaps, not in the ſame degree. 


In vain, therefore, are the expectations of 
great advantages to the navigation from the 


new cut whilſt Denver ſiuice is ſtanding; and 
In vain are the hopes of a perfect recovery and 


a full improvement of the eng, until the /evels 
are properly and ſufficiently imbanked, —_ 
__ That 
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That the new cut now propoſed, and the re- 


ceptacle for the tides intended to be ſubſtituted _ 


in lieu of the more capacious and remote ones, 


they formerly were received into, will not be 


ſufficient for the improvement of the ouzfall; 
and that theſe works will be fo far from giving 


the ut moſt relief to he South level, that they will | 
be of very /ittle, if any benefit at * to it, has 
deen before made evident. 
As to the Middle level, fo long as Salter“ de | 
Nuice and the Old Bedford fluice are kept ſtanding 


and any part of that eve remains unimbanked, 


the reduction of the low water-mark four feet | 
lower at thoſe places will be of ſmall benefit 
to it, as by the more early flowing of the tide | 
the doors would be the ſooner ſhut, and long- | 
er continue ſo, by which means the water would | 
riſe ſo much higher on the zn/de, and ſo much | 
more of the fall would be deſiroyed. No dif- | 
charge could take place till the Te part of | 
the ebb, after the water had ſubſided eight feet | 
in the river below the fuices. Then the fall 
would come gradually on, and the whole be- 
nefit would not be felt until the very time of | 
low water, when it was again about to be taken 


away; and it would be ſo far from giving the 
utmoſt relief to the Middle level, that its effect 


upon a ſurface of ten thouſand acres of water | 
either at Ramſey or Whittleſey, in any reaſon | 


able time, would ſcarcely be perceptible. 


If the bottom of the /d Bedford river, was 


ſunk ten feet under the ſoil of the preſent waſh- 
es, and made about one hundred and thirty 
feet 
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feet wide at the top, about ſeventy feet at the 
bottom, with banks on each fide of about ten 
feet in height, with forelands of about eighty 


or one hundred feet in breadth, as propoſed in 
my obſervations in an Addreſs to the Public, 


and all the waters of the Great Ouſe, (except in 


the time of the land flozds, when ſome ſhould 
be ſuffered to go through the Hermitage fluice, 


down the old channel to Harrimeer, to join the 


river Grant at that place) were turned into it, 


and their courſe down the New Bedford river, 


was entirely ſtopped by Pen fluices placed at 
the ends, for the ſervice of navigation only; 


then by an addition of four feet to the fall of 


the waters paſſing through it, they muſt be 
much accelerated, and the land floods would 
be ſooner carried off by it. From its more di- 


ſtant ſituation, the deſcent of the freſh waters 
from the ſouth level would be much leſs, if at 


: all interrupted; and if that drain, which is 


called the forty foot, or Vermuyden's drain, com- 
ing from Whittleſey Meer into it, was deepened 


to about eight feet under ſoil; enlarged to about 
eighty feet in breadth, and properly imbank- 
ed, with all other parts of the level where 
banks may be wanted; the middle level (as 
the Old Bedford river is properly ſituated for 


that purpoſe) might expect great relief by the 


additional fall of four feet at its mouth, ac- 
| quired by the new cut propoſed; and perhaps 


there might be no occaſion for opening Beve : 
leam into Miſbeach river. If the waters were 


freely carried down from Peterborough, in a 


ſuitable 
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. 
ſuitable channel of proper depth, well ;mbank- 
ed on each fide, that quantity might be as much, 
as that river and the bridge at Wiſbeach could 
_ diſcharge, without ſome enlargement. As to 
the New Bedford river, it is of very little or 
no ſervice to the drainage of either the ſouth or 
middle level; and the waters of the Great Ouſe, 
might have been better conveyed down the O/d 
Bedford, and the middle level been at the tame 
time relieved by it. It is not eaſy to under- 
ſtand what could be the inducement for ex- 
pending ſuch a large ſum of money upon that 
work; as the opening, deepening, and imbank- 


ing the Old Bedford river, would haveanſwered F 


the purpofe intended by it much better. 


When the impropriety, the inefficacy, and | 


the enormous expences of theſe works, have 
been experienced in a courſe of more than one 
hundred years, that any advocates can be found 
to ſupport them, is not only a matter of ſur- 
priſe, but an amazing inſtance of the ſtrength 
of prejudice. I, Ts 
The ſouth and middle levels are a large tract of 
lou lands, through which the waters from the 
ſprings and rains of a great extent of high lands 
had their courſes, by ſome large natural rivers 
toward the ſea; and their mouths lying open 
to it, the tides alſo made their alternae flux 
and reflux into them. The power of theſe wa- 


ters being conſtantly ꝝnited in the return of the 


_ ebbs, the channels of thoſe rivers were con- 
ſtantly wearing deep, and in a proceſs of time, 
before the undertaking of a general drainage, 
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or any artificial Sn were made in them, the 
were worn ſo deep, that in the ordinary courſe 

of the waters, they uſually run with their ſur- 

face about ten feet under the ſurface of the'/o#l. 

In the winter time, when the ſprings were co- 

pious and the rains frequent, and ſometimes ih 


in the ſummer, when great downfalls of rain 


ſuddenly happened, theſe rivers were overfled, 
and the lands inundated by them. As the tides | 
had their conſtant courſe of flux and reflux in 


thoſe rivers, and the ſeveral branches within 


their reach; ſometimes, when the tides flowed 
higher than ordinary, they would alſo flow 
over the lands, eſpecially the lower parts. 
This only happening at the time of the flood 


3 tide, every ebb would draw them off, and the 


inconvenience they ſuffered by that circuum- 


| Nance, was the injury that the graſs might te- 


ceive by the ſaltneſs of the water, and ſubſid- 
ing of the /# upon the land; which however in 
time was ſo much heightened by it, as to make 
the injury leſs frequent. The land floods hav- 
ing a free paſſage to e, upon the return of 
ſummer, the winter floods were carried off; 

and thoſe occaſioned by haſty rains in ſummer, 
laid not long upon the lands. This was the 
condition of the /evels particularly of the ſouth 
level before the general undertaking was enter- 
ed into, as appears by the report of Sir C/e- 
ment Edmonds before mentioned, and other te- 
ſtimonies to be met with in Bade/lade's hiftory. 
To prevent theſe injuries, the remedies were 
obvious, nature pointed them out, Either the 
1 courſe 
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courſe of all the big 
been diverted and prevented trom entering into 


the levels, or, if the whole, or part of them, | 


were ſuffered to come through, the channel by 
which they paſſed, ought to havegbeen ſuffici- 


ently and properly imbanked. This would 

have efefually prevented the injury from the 
overflowing of the waters; and when thoſe | 
floods were paſſed off, the downfall upon the 
levels, by proper drains for them, would ſoon | 


have followed them into the ſea. 


The firſt of theſe might perhaps be thought | 
impracticable, and the other it ſeems was | 
thought too expenſive, and ſo neither of them 
was made uſe of, but an ineffectual expedient | 
was adopted, Part of the waters, viz Thoſe | 
of the great Ouſe were turned out of the level, 
and the tides were prevented from coming into 
it, by the great expence of cutting the New | 
Bedford river, twenty miles in length, and the 


putting down the Hermitage and Denver fluices; 


by which means the ſree courſe of the land Þ 


Floods left to come through the ſouth level to ſea 


was much interrupted, more annoyed, and all 


the bad effects before recited, reſulted from 


thoſe il concerted and ill adviſed works. Since 
that time, one fruitleſs expedient or ancther 
has been continually trying ; vaſt ſums of mo- 
ney have been expended, and the only natural, 


eſſential, and effectual remedy, the imbanking 


of the levels, has been neglected. J will ven- 


ture to ſay, that if half the money had been 


employed in that work, which has been ex- 
=, pended 


b country waters, muſt have 
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pended in ineffectual expedients, calculated to 
ſerve partial purpoſes, the work might have 
been compleated; the levels recovered into a 
ſtate of 1tecurity, and cultivation and Juxu- 
riant crops of grain might have been growing, 


numbers of cattle feeding, and ſmiling plenty 


have been ſpread over th: face of a country, 
where little but water and weeds, deſolation 


and diſtreſs, have now fixed their habitation. 


But bad as it is, it is not yet irremediable; 
kind Nature ſtill points out the way to a reco- 
very. Imbank the /evels, confine the waters, 
open a free paſſage for the land floods to ſea, re- 
ceive the tides to aid the feeble freſhes, give 
Nature her own courſe, and all will be re- 
trieved; but vain it is to fight againſt the force 
of Nature. If it is ſuggeſted, that the expence 
will be too great for the means of raiſing it, 
or the purpoſe of expending it, the bufineſs 
- ought in reaſon to be given wp as ifremediable ; 
but I am well ſatisfied this is very far from 
being the true ſtate of the caſe. The work 
properly entered upon, might gradually pro- 
cced, till all was effected, though at a large, 
yet not an unattainable or inſupportable ex- 
pence. The calculation of which I do not at 
preſent enter into, but the order of doing it I 
would recommend as follows, viz. With re- 
ſpect to the South level, imbanking is the pri- 
mary, the neceſſary, the eſſential work, that 
ſhould be firfl entered upon and compleated. 
The end and purpoſe of it, being to ſecure the 
level from the overflowing of the land floods, 
that work ſhould be begun in the upper parts 
of the principal rivers, where thoſe waters firſt 
5 8 enter 
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enter the level; that is, in the upper part of 


the river Grant: and the work ſhould be pro- 


greſſively brought downward, till that is com- 


pleated. Then all the other lateral branches 


ſhould follow in their proper courſes; and all 


gravels, and ſuch like impediments ſhould be 
removed, and the rivers deepened, where it is 


wanted and practicable to be done, either by 
hand or by machines. Above all things, care 


| ſhould be taken to ſet the banks at moderate 
diſtances, ſo as to ſhelter the ſurface of the Wa- 


ter from the force of impetuous winds and 


forms; and where the contiguous ſoil will not | 
afford proper materials, either clunch, or filt, | 


or both, may be brought by water at no very 


extravagant eXPpence. In the compaſs of about | 
three years time, all the works of imbankment | 
neceffary to be done for that /eve/, might be | 
completed; after which, either Denver fluce | 
ſhould be removed, or Saint John's Eau full 
opened and ſcoured out, for the free deſcent of | 


the ſreſhes to ſea, and the admiſſion of the 
tides, into all the receptacles they could reach 


in the upper part of the river, and the lateral | 
branches leading into it. The courſe of the | 
water through the New Bedford river ſhould de 
ſtopped by Pen ſluices; the upper and lower | 
mouths of the Old Bedford river ſhould be laid 

intirely open (that all the waters of the Great | 
Ouſe, except in the time of land floods, that a 
part ſhould be ſuffered to deſcend through the | 


Hermitage ſluice, to join the waters of the Grant, 
&c. at Harrimeer, by making a bridge at Ea- 
rith, and a bank from the town's cad to the New 
: 5 ; Bedford 
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Bedford, as propoſed in my obſervations in an 
addreſs to the public. The bottom ſhould be 


ſunk ten feet under oil, and the top made 


about one hundred and twenty or thirty feet 
| wide, with banks and forclands as be fore men- 
tioned; and the forty foot enlarged and deep- 


ened as before propol.d. If then, the united 


forces of the ebbs and freſhes prove not ſuf- 
ficient to ſcour out the ſands, and maintain one 
- principal and deep channel between Eau brink 


and Lynn, as they formerly uſed to do, and 
through Lynn harbour, ſo as to obtain a good 


outfall, and to reduce the low water-mark at 


Salter's lode fluice, at the mouth of the Old Bed- 


Jord river, and at the place where Denver ſluice 
no ſtands, four or fix feet lower than it now 
is; then it may be requiſite and neceſſary, to 
make ſuch a new cut as is now propoſed, (but, 
as I apprehend, of conſiderably larger dimen- 
ſions,) between Lynn and Eau 6rink. Till the 
levels are properly imbanked, and the tides have 
| their free admiſſion into their ancient recep- 
facles, any thing which may be done in the 
lower part of the channel, I am very clear, will 
contribute very little to the drainage, improve- 


ment, or ſecurity of the South level, to long as 
Denver fluice is ſtanding, and the waters of the 


| Great Ouſe are forced down the New Bedford 
Liver, ſo improperly fituated for that purpoſe. 


There is one thing which I plainly foreſee, 


and that is, if the tides are admitted into the 


Old Bedford river, and the waters of the Ouſe 
turned down it as before propoſed, in the time 


of land floods, the deſcent of the waters through 


— — 


flubſtantially imbanked, and Popham's Eau Wl 
come through Salter's lode ſiuice, ſhould be car 


[340 ] I 

Salter” 4 lade fluice, would be interrupted, | io th 
fame manner as the waters of the ſouth E 
were interrupted in paſſing through Den ue 
, Juice, by the deſcent of the land floods crog | 
the New Bedford river. | 
To 5 this, I would propoſe that chef 
Tong ain ſhould be enlarged, deepened, ani 


| 1 


ſame; and the waters of the Nene, which now 


ried off by thoſe two drains; pen (luices houli 
be fixed A the ends of Tong's drain. for the 
of navigation through it; and one fluice ſhoulf 
be ſet at Nell Creek s End, at North Delphb, a 
another in the river Nene, a little below'tl 4 
upper end of F opbam's Eau, to keep up an he 
of water foß the uſe of navigation, throdgf 
Well Towns. if the river was properly des 
ened up to Standground Juice, and that parti 
the Nene from Peterborough to Wiſbeach, | 
properly imbanked and deepened, ſo as to Joy _ 
the ſtagnant freſhes now dammed up at Pet 

borough, fix or eight feet, all-which I cool - 
as primary works, then I do conclude, thi 
both che middle and ſouth levels would r *. 
if not the utmoſt relief, yet ſuch improvemell 
as would render them fit for cultivation, 5 
them from the annoyance of the waters, 

make them a fruitful and flouriſhing count 

Which, without any intereſt in * even 
for the honour of the nation, and the good f 
, the community, I ſhould rejoice to ſee, | 
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